BEST AVAILABLE COPY 



WORLD INTBLLECrUAI. PROPBRTY OROANIZATKHt 
Intenatkmal Buiean 




PCX 

INTERNATIONAL APPUCAllON PUBLISHED UNDER THE PATENT OOOPERATEON TREATY (PCI) 



(51) Int e rnati o nal Patent Classiftrartftn ^ : 

C07D 333/38, 333/36, AOIN 47/34, C07D 
307/68, 277/56, 277/42, 277/82, 213/87, 
213/78, 231/16, 231/38, 207/32, 521/DO, 
239/34 



Al 



(11) 
(43) 



International Publication Date: 



WO 97/D3976 

6 Febmaiy 1997 (06U)2^ 



(21) International Application Number: PC7niP96/02022 

(22) International Filing Date: 19 July 1996 (19j07.96) 



(30) Priority Data: 
7/185814 
8/148379 



21 July 1995 (21X)7.95) JP 
17 May 1996 (17:05.96) JP 



(71) A^iUcant Qbr oi/ designated Slates except USy. NISSAN 

CHEKQGAL INDUSTRIES, LTD. [JP/JP]; 7-1, Kanda- 
Nishiki-cho 3-dioine, Chiyoda-ku, Tidcyo 101 (IP). 

(72) Inventors; and 

(75) InventorsfAppIicants (for US only)i YAGI, Kazuo [JP/JP]; 
Nissan Oiemlcal Industries, Ltd^ Central Research Institute, 
722-1, Tsuboi-cho, Rmabashi-shi, Chiba 274 (JP). OHTSU. 
Tadashi [JP/JP]; Nissan Chemical Industries, Ltd., Central 
Research Institute, 722-1, Tsuboi-cho, Funabashi-shi. Chiba 
274 (JP). IRIMATA, Atsushi [JP/JPJ; Nissan Chemical 
Industries, Ltd., Central Research Institute, 722-1, Tsubol- 
cho, Funabashi-shi, Chiba 274 (JP). OGURA, Tonioyuki 
[JP/JP]; Nissan Chemical Industries, Ltd., Central Research 
Institute, 722-1. Tsuboi-cho, Funabashi-shl, Chiba 274 (JP). 
MITA, Takeshi [JP/JP]; Nissan Chemical Industries, Ltd., 



Central Researcb Institute, 722-1, l^uboi-cho, Ponabashi- 
Shi, C3iiba 274 (IP). MIYAKE, Toshiro [JPOP]; Nissan 
Chemical Industries, LhL, S^mtsnkagakn Keokyusho, 
1470, C^Bza-shiiacikB, Shiiaoka^nadlu, Miri»miggitMm<i- giin^ 
Saitama 349-02 (JP). INOUE, Yooicbi [JP/JI^; Nissan 
Chemica] Industries, Ltd, Seibotsukagaku Kenkyudio, 
1470, Oeza-shiiaoflca, Shiraoka-macfai, Minamisaitama-gtm, 
Saitama 349-02 (JP). MIMORI, Ncnihxko [JP/JP]; Nissan 
Qiemical Industries, Ltd., Seibutsukagaku Kenkyusho, 
1470, Oaza-shiiaoka, Shiraoka-machi. ^^amlsaitama-gun, 
Saitama 349-02 (IP). TAKH, Shinji [JP/JP]; Nissan 
Chemical Industries, Ltd., Seibutsukagaku Kenkyusho, 
1470, Oaza-shiraoka, Shiraoka-machi, Nfinamisaitama-gun, 
Saitama 349-02 (JP). 

(74) Agents: YAMAMOTO, Ryozo et al^ Torimoto Kogyo Build- 
ing, 38, Kanda-Higashimatsushitadio, Chiyoda-ku, Tokyo 
101 (JP). 



(81) Derignated States: AU, BR. CA, CN. KR, LT, LV, MX, NZ, 
RU. SI. UA US. VN, European patent (AT. BE, CH. DE, 
DK. ES, FI, FR, GB, GR, IE, IT. LU, MC. NL, PT, SE). 



Published 

With international search repmt. 



(54)Tme: SEMICARBAZONE DERIVATIVES AND PESTICIDES 



Q. ?• 

C-N-J 
II 2 



Q.i 

(I) 





G-1 



(57) Abstract 

A semicaibazone derivative of fomiula (I) or its salt, and a pesticide containing it, are presented. In said formula (I) Q is Q-1, Q-2 
or the like. J is J-1, J-2 and or like, G is G-1, G-2 and or like, W is an oxygen atom or a sulfur atom; each of X, Y and Z which aie 
independent of one anodier, is a hydrog^ atom, a halogen atom, a C|^ alkyl group, a Ci.6 haloalkyl group or &e like, k is an integer of 
from 0 to 5, provided diat when k is firom 2 to 5, the i^urality of X may be the same or diffiercnt; m is an integer of &om 0 to 5, provided 
that when m is from 2 to 5, the plurality of y may be the same or diffierent; n is an integer of from 0 to 5, provided diat when n is from 2 
to 5, the plurality of z may be tbt same or different; each of R^ R^ and R^ vAadti are independent of cat another, is a hydrogen aton, a 
Ci4 alk;^ gmap, a haloallQd group, a C24 hatoalkenyl group. 
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DESCRIPTION 
SmiCMtBKZOnE DERIVATIVES AND PESTICIDES 
TECHNICAL FIELD 
5 The present invention relates to novel semicarbazone 

derivatives and pesticides containing such derivatives as 
active ingredients. 

BACKGRODND ART 
Heretofore r with respect to semicarbazone derivatives 

10 of benzamider compounds of 4-RCgH4C=(NHC5H4R*-4)NNHCWNHR" 
(wherein R = H, MeO,. Me, CI, NOj? R' = H, MeO^ Me, CI; 
R" ^ Ph; W = O, S) have been known in Eur. J. Med* Chem. r 
26 , 273 (1991). However, here, R" is limited to an 
unsubstituted phenyl group, and the corresponding 

15 compounds wherein R" is a substituted phenyl group are 

novel. Further, 4-phenyl semicarbazone derivatives of 2- 
pyridinecarboxanilide are disclosed in Ann. Univ« Mariae 
Curie-Sklodowska, Sect. AA; Phys. Chem. 1980. Volume Date 
1976-1977, 31-32, 277. However, these literatures 

20 disclose nothing about pesticidal activities although 
they indicate pharmaceutical activities. 

In recent years, insect pests have acquired 
resistance due to use of insecticides over many years, 
and it has become difficult to control them by 

25 conventional insecticides. Further, some of insecticides 
have high toxicity, and some of them have residual 
toxicity, whereby the ecosystem tends to be disturbed. 
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Accordingly, it is desired to develop a novel insecticide 
having a low toxicity and a low residual e££ect. 



The present inventors have conducted extensive 
5 researches on semicarbazone derivatives and as a result, 
have. found that novel 5- or e-membered hetero ring- 
substituted semicarbazone derivatives and their salts 
exhibit excellent pesticidal activities, particularly 
insecticidal activities at a low dose, and they are very 
10 useful compounds substantially free from adverse effects 
against mammals r fishes and beneficial insects* The 
present invention has been accomplished on the basis of 
these discoveries. 

The present invention provides a semicarbazone 
15 derivative of the formula (I) or its salt: 



DISCLOSDRE OF INVERTIOH 



C-N-J 



I 



20 




(I) 



wherein Q is any one of Q-1 to Q-37: 



wo 97/03976 



PCT/JP96/02022 



- 3 - 



^-^S '"''Q 



Q-1 



Q-2 



Q-6 

Q-11 

N 
Q-16 

Q-21 



Q-26 



Q-7 

N-^Xk 

Q-12 

Q-17 

N 
I 

Q-22 
^~jV^Xk 

Q-27 



Q-3 

Q-13 

N 
I 

Q-18 
X 

Q-23 
V-Jv^Xk 

■V - 

Q-28 



Q-4 

Q-9 

Q-14 

N->,Xk 

if 

Q-19 

R* 
Q-24 

Q-29 



Q-5 

Q-IO 

Q-IS 

N^Xk 
N 



Q-20 



Xk 



Q-25 
Q-30 



wo 97/03976 



5 




Q-36 



PCT/JP96A)2022 



- 4 - 




Q-32 Q-33 Q-34 Q-35 




Q-37 



10 

J is any one of J-1 to J-33, provided that when Q is 
Q-37 and 6 is 6-1, J is other than J-33; 
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J-26 J-27 



- 5 - 
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. 

J-31 J-32 J-33 

5 6 is any one o£ 6-1 to 6-8 r provided that when Q is 

Q-37 and J is J-33, 6 is other than 6-1; 

r=s^'Ln /=\/Zb /=\^Zn /=N^Z„ 



10 



15 




G-1 



-Q <:f <i 

G-2 G-3 G-4 




G-5 



G-6 G-7 G-8 



W is an oxygen atom or a sulfur atom; 
each of X, Y and Z which are independent of one 
another, is a hydrogen atom, a halogen atom, a Cj^.g alkyl 
group, a Cj.g alkenyl group, a Cj-g alkynyl group, a C^.g 

20 haloalkyl group, a Cj.g haloalkenyl group, a Cj-g 
haloalkynyl group, a Cj.^ cydoalkyl group, a Cj.g 
halocycloalkyl group, a C^_-j cycloalkylalkyl group, -OR^**, 
-CN, -M3, -SCM, -NOgr -SH, -S(0)yR^, -OCHO, -CHO, -C(0)R^, 
-C(0)OR^, -C(0)NR^R*, -SCOjNR^R®/ -NR^'r*, -NR'CHO, 

25 -HR*C(0)R', -NR"C(0)HHR', -NR*S(0)2R', -SiR^^R^^R^O, -SP5, 
a phenyl group which nay be substituted by (R^)^, a 
pyridyl group which may be substituted by (R*)-, or a Cj^.g 
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alkyl group which may be substituted by (R^)p# provided 
that when k, m or n is 2, and two Xr Y or Z are adjacent 
to each other, they may form -CH»CH-CH=CH-r -OCHjO-r 
-OCPjO-r -OCHjCHjO-/ -OCH2C(CH3)20-, -CFjCFjO- or 
5 -OCPjCFjO-; 

each o£ R^, and R^ which are Independent of one 
another, is a hydrogen atom, a C^^.g alkyl group, a 
Cj.fi alkenyl group, a Cj.g alkynyl group, a C^.g haloalkyl 
group, a Cj.g haloalkenyl group, a Cj.g haloalkynyl group, 

10 a cycloalkyl group, a Cj.g halocycloalkyl group, a 

C4.7 cycloalkylalkyl group, -CHO, -C{0)R^, -C(0)OR^, 
-C(0)SR'', -C(S)R^, -C(S)SR^, ~-C(0)C(0)0R7, -NR^«>r11, 
-N=CR11r^2^ -P(0)(0R")2, -P(S)(0R")2, -S(0)^R^, 
-S(0)2CH2C(0)0R^, -S{0)rN{R")C(0)OR", -S(0)yNR"R", a 

15 phenyl group which may be substituted by (R®)^, or a Cj^.g 
alkyl group which may be substituted by (R^)p; 

each of R^ and R^ which are independent of each 
other, is a hydrogen atom, a C^^^ alkyl group, a Cj.g 
alkenyl group, a Cj^g alkynyl group, a C^^.g haloalkyl 

20 group, a Cj.g haloalkenyl group, a C2.g haloalkynyl group, 
a Cj^g cycloalkyl group, a C3.g halocycloalkyl group, a 
04.7 cycloalkylalkyl group, a C2.g alkoxyalkyl group, a 
C2.g alkyl thioalkyl group, a C^^^g nitroalkyl group, a C2.g 
cyanoalkyl group, a C^^^ alkoxycarbonylalkyl group, -CHO, 

25 -C(0)R^, -C(0)0r7, -C(0)NR7r«, or -S{0)2Nr7r8; 

R^ is a hydrogen atom, a halogen atom, a hydroxyl 
group, -CN, -NO2, a C^.g alkyl group, a Cj^.g haloalkyl 
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groupr a C^.g alkoacy group, a C^.g haloalkoxy group, a C^, 
g alkylthio group, a C^.g haloalkylthio group, a Cj^.g 
alkylsufonyl group, a C^^.g haloalkylsulfonyl group, a Cj. 
alkoxycarbonyl group, an amino group, or a di-Cj^.g 
5 alkylamino group; 

r'' is a C^.g alkyl group, a Cj.g alkenyl group, a Cj.g 
alkynyl group, a C^.g haloalkyl group, a Cj.g haloalkenyl 
group, a Cj.g haloalkynyl group, a Cg.g cycloalkyl group, 
a Cj.g halocycloalkyl group, a cycloalkylalkyl group 

10 a Cj.g alkoxyalkyl group, a Cj.g alkylthioalkyl group, a 
Cj^.g nitroalkyl group, a Cj.g cyanoalkyl group, a Cj.g 
alkoxycarbonylalkyl group, a phenyl group which may be 
substituted by (R*)q, a benzyl group which may be 
substituted by {R^)q, or a pyridyl group which may be 
15 substituted by (R^)q; 

R® is a hydrogen atom, a Cj^.^ alkyl group, a C2.4 
alkenyl group, or a C2«4 alkynyl group; 

provided that when and R® are bonded to the same 
atom, they may together form -CHjCHjCHjCHj- , 
20 -CHjCHjCHjCHjCHj-, -CHjCHjOCHjCHj- ; 

r' is a Cj^_3 alkoxy group, a 0^.3 haloalkoxy group, 
-CN, -NO2, -S(0)^^, -P(0)(0R")2/ -P(S)(0R")2# -C(0)R^, 
-C(0)0R'', or a phenyl group which may be substituted by 

25 R^^ is a hydrogen atom, a Cj^.g alkyl group, a Cj.g 

alkenyl group, a C2_g alkynyl group, a C^.g haloalkyl 
group, a C2.g haloalkenyl group, a C2.g haloalkynyl group 
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a C3.5 cycloalkyl group, a Cj.g halocycloalkyl group, a 
C4.7 cycloalkylalkyl group, a C2-7 alkoxyalkyl group, a 
C2_7 haloalkoxyalkyl group, a C2.7 alkylthioalkyl group, a 
C2.7 cyanoalkyl group, a Cj.g alkoxycarbonylalkyl group, 
5 -C(0)R^r -C(0)OR^, -C(0)NR''R®, -SCOjNR^R^r -S(0)2R^f a 
phenyl group which may be substituted by (R®)q, a benzyl 
group which may be substituted by (R^)^, or a pyridyl 
group which may be substituted by (R®)g; 

R^^ is a hydrogen atom, a 6^.4 alkyl group, -C(0)R^, 

10 or -C(0)OR^; 

R^2 is a hydrogen atom, a C^^^^ alkyl group, a 0^.4 
haloalkyl group, or a phenyl group which may be 
substituted by (R*)^; 

provided that R^^ and R^^ may together form 

15 -CH2CH2CH2CH2-r Or -CHjCHjCHjCHjCHj- ; 

R^3 is a Cj^.j alkyl group, or a phenyl group which 
may be substituted by (R^j^; 
R^* is a C1.4 alkyl group? 
R^5 is a ^l^yl group? 

20 Each of R^^ and R^^ which are independent of each 

other, is a 0^.4 alkyl group, or R^^ and R^^ may together 
form -CH2CH2CH2CH2-, -CH2CH2CH2CH2CH2-, or -CH2CH2OCH2CH2-; 

each of R^® and r" which are independent of each 
other, is a C^^^ alkyl group; 
25 R^° is a C^^^ alkyl group, or a phenyl group which 

may be substituted by (R^)q? 

k is an integer of from 0 to 5, provided that when k 
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is from 2 to 5f the plurality of X may be the same or 
different; 

m is an integer of from 0 to 5, provided that when m 
is from 2cto 5r the plurality of Y may be the same or 
5 different; 

n is an integer of from 0 to 5, provided that when n 
is from 2 to 5r the plurality of Z may be the same or 
different; 

p is an integer of from 1 to 3, provided that when p 
10 is 2 or 3, the plurality of may be the same or 
different; 

g is an integer of from 0 to 4, provided that when g 
is from 2 or 4, the plurality of may be the same or 
different; and 
15 r is an integer of from 0 to 2. 

The present invention also provides a pesticide which 
contains at least one such semicarbazone derivative or 
its salt as an active ingredient. 

Nowr specific examples will be given for each 
20 substituent disclosed above. The carbon chain in each 
substituent may be linear r branched or cyclic. In the 
following description, n- means normal, i- means iso, 
sec- means secondary, t* means tertiary, cuid c- means 
cycle. 

25 The alkyl group may, for example, be a methyl group, 

an ethyl group, a n-propyl group, an i-propyl group, a n- 
butyl group, an i-butyl group, a sec-butyl group, a t- 
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butyl groupr a n-pentyl group, a n-hexyl group, a 1- 
nethylpentyl group, a 2-iaethylpentyl group, a 3- 
methylpentyl group, a 4-niethylpentyl group, a 1- 
ethylbutyl group, a 2-ethylbutyl group, a 1,2- 
5 dime thy Ibutyl group, a 1,3-diiaethylbutyl group, or a 1«- 
ethyl-i-butyl group. 

The alkenyl group may, for example, be an ethenyl 
group, a 1-propenyl group, a 2-propenyl group, a 2- 
methyl-2-propenyl group, a 2-butenyl group, a 3-methyl-2- 
10 butenyl group, a 3-butenyl group, a 4~pentenyl group, or 
a 2 , 3-dimethyl-2-butenyl group. 

The alkynyl group may, £or example, be an ethynyl 
group, a 1-propynyl group, a 2-propynyl group, a 2- 
butynyl group, a 3-butynyl group, or a 4,4- 
15 dime thy Ipentynyl group. 

The cycloalkyl group may, for example, be. a c-propyl 
group, a c-butyl group r a c-pentyl group r a c-hexyl group 
or a 1-methyl-c-propyl group. 

The pyridyl group may, for example, be a 2-pyridyl 
20 group, a 3-pyridyl group or a 4-pyridyl group. 

The alkoxy group may, for exaxi^le, be a methoxy 
group, an ethoxy group, a n-propoxy group, an i-propoxy 
group, a n-butoxy group, an i-butoxy group, a sec-butoxy 
group or a t-butoxy group. 
25 The alkylthio group may, for example, be a methylthio 

group, an ethylthio group, a n-propylthio group, an i- 
propylthio group, a n-butylthio group, an i-butylthio 
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group r a sec-butylthio group or a t-butylthlo group. 

The halogen atom may be a fluorine atom, a chlorine 
atomr a bromine atom or an iodine atom. 

W is an oxygen atom or a sulfur atom, preferably an 
5 oxygen atom. 

Each of X, Y and Z which are independent of one 
another, may, for example, be a hydrogen atom, a halogen 
atom, a C^.g alkyl group, a Cj.g alkenyl group, a C2-6 
alkynyl group, C^.g haloalkyl group, a Cj^g haloalkenyl 

10 group, a Cj.g haloalkynyl group, a C3_g cycloalkyl group, 
a Cj.g halocycloalkyl group, a C4.7 cycloalkylalkyl group, 
a hydroxyl group, a C^^.g alkoxy group, a Cj.g alkenyloxy 
group, a Cj.g alkynyloxy group, a Cj^.g haloalkoxy group, a 
Cj.g haloalkenyloxy group, a Cj.g haloalkynyloxy group, a 

15 Cg.g cycloalkyloxy group, a Cj.g halocycloalkyloxy group, 
a C4_7 cycloalkylalkyloxy group, a Cj.y alkoxyalkyloxy 
group, a C2.7 haloalkoxyalkoxy group, a Cj.y 
alkyl thioalkyloxy group, a C2.7 cyanoalkyloxy group, a 
C3.3 alkoxycarbonylalkyloxy group, a C2.7 alkylcarbonyloxy 

20 group, a 03.7 alkenylcarbonyloxy group, a C3.7 

alkynylcarbonyloxy group, a C2.7 haloalkylcarbonyloxy 
group, a C3.7 haloalkeny lea r bony loxy group, a C3.7 
haloalkynylcarbonyloxy group, a C4.7 
cycloalkylcar bony loxy group, a C4.7 

25 halocycloalkylcarbonyloxy group, a Cg.g 
cycloalkylalkylcar bony loxy group, a C3.7 
alkoxyalkylcarbonyloxy group, a C3.7 
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alkylthioalkylcarbonyloxy group r a C3.7 

cyanoalkylcarbonyloxy group r a phenylcarbonyloxy group 

which may be substituted by (R^)qr a benzylcarbonyloxy 

group which may be substituted by (R®)qr a 
5 pyridylcarbonyloxy group which may be substituted by 

(R®)qr a C2.7 alkoxycarbonyloxy groupr an N-C^.g alkyl-Cj.s 

alkylcarbamoyloxy groupf a C2_7 mono- 

alkylaminocarbonyloxy group, an N-C^.g alkyl-Ci.4 

alkylsulfamoyloxy group, a 
10 C^.g alkylsulfonyloxy group, a C^.g haloalkylsulfonyloxy 

group, a Cj.g cycloalkylsulf onyloxy group, a C^.g 

halocycloalkylsulfonyloxy group, a Cj.g 

cyanoalkylsulf onyloxy group, a phenylsulf onyloxy group 

which may be substituted by (R^)q, a benzylsulfonyloxy 
15 group which may be substituted by (R^)q, a 

pyridylsulf onyloxy group which may be substituted by 
(R^)qr a phenoxy group which may be substituted by (R^)q, 
a benzyloxy group which may be substituted by (R^)q, a 
pyridyloxy group which may be substituted by (R^)q, 
20 -OCHO, -CN, -N3, -SCN, -NOjr -SH, a C^.g alkylthio group, 
a Cj.g alkenylthio group, a Cj.^ alkynylthio group, a C^.g 
haloalkylthio group, a Cj.g haloalkenylthio group, a Cj.g 
haloalkynylthio group, a Cj.g cycloalkylthio group, a €3.5 
halocycloalkylthio group, a C4.7 cycloalkylalkylthio 
25 group, a Cj.g alkoxyalkylthio group, a Cj.g 

alkylthioalkylthio group, a C2_g cyanoalkylthio group, a 
C-.p alkoxycarbonylalkylthio group, a phenylthio group 
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which may be substituted by (R^}^, a benzylthlo group 
which may be substituted by (R^j-r a pyridylthio group 
which may be substituted by (R^)g/ a C^^.g alkylsulf inyl 
groupf a C2.g alkenylsulfinyl group, a Cj.g 
5 alkynylsulf inyl groups a C^.g haloalkylsulfinyl group, a 
C2-6 haloalkenylsulf inyl group, a Cj^g haloalkynylsulf inyl 
group r a C3.5 cycloalkylsulfinyl group, a 03.5 
halocycloalkylsulfinyl group, a 

cycloalkylalkylsulf inyl group, a Cj.g alkoxyalkylsulf inyl 
10 group, a Cj.g alkylthioalkylsulf inyl group, a 

phenylsulf inyl group which may be substituted by (R^)q, a 
benzylsul£inyl group which may be substituted by (R^)q, a 
pyridylsul£inyl group which may be substituted by (R^)^, 
a Cj^.g alkylsulfonyl group, a Cj.g alkenylsulfonyl group, 
15 a Cj.g alkynylsulf onyl group, a Cj.g haloalkylsulfonyl 
group, a Cj.g haloalkenylsulfonyl group, a C2.g 
haloalkynylsulf onyl group, a 63.5 cycloalkylsulfonyl 
group, a C^^^ halocycloalkylsulfonyl group, a C^^-j 
cycloalkylalkylsulf onyl group, a Cj.g alkoxyalkylsulfonyl 
20 group, a C2.5 alkylthioalkylsulf onyl group, a Cj.g 
cyanoalkylsulfonyl group, a C3.3 

alkoxycarbonylalkylsulfonyl group, a phenylsulfonyl group 
which may be substituted by (R^)q, a benzylsulf onyl group 
which may be substituted by (R^)^, a pyridylsulf onyl 
25 group which may be substituted by {R^)qf -CHO, a C2_7 

alkylcarbonyl group, a C3.7 alkenylcarbonyl group, a C3.7 
alkynylcarbonyl group, a C2.7 haloalkylcarbonyl group, a 
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cycloaklylcarbonyl group, a 
halocycloalkylcarbonyl group r a alkoacyalkylcarbonyl 
group r a C^^y alkylthioalkylcarbonyl group, a C3.7 
cyanoalkylcarbonyl group, a benzoyl group which may be 
5 substituted by (R^)q, a benzylcarbonyl group which may be 
substituted by (R^)g, a pyridylcarbonyl group which may 
be substituted by (R^)qf a C2.7 alkoxycarbonyl group, a 
C2,7 haloalkoxycarbonyl group, a C4.7 
cycloalkyloxycarbonyl group, a C^^-^ 

10 halocycloalkyloxycarbonyl group, a C3.7 

cyanoalkyloxycarbonyl group, a phenoxycarbonyl group 
which may be substituted by (R^)q, a benzyloxycarbonyl 
group which may be substituted by (R^}^, a 
pyridyloxycarbonyl group which nay be substituted by 

15 (R^)q# an N-C^.g alkyl-C2_5 alkylcarbamoyl group, a €2.7 
mono-alky laminocar bony 1 group, an N-C^^.g haloalkyl-Cj.s 
alkylcarbamoyl group, a C2.7 monohaloalkylaminocarbonyl 
group, a phenylaminocarbonyl group which may be 
substituted by (R^)q, a benzylaminocarbonyl group which 

20 nay be substituted by (R^)q, a pyridylaminocarbonyl group 
which may be substituted by (R*)^, an N-Cj^.g alkyl-Cj^.4 
alkylsulfamoyl group, a Cj^.g monoalkylsulfamoyl group, an 
N-Cj^.g haloalky 1-03^^4 alkylsulfamoyl group, a C^.g 
monohaloalkylsulfamoyl group, a phenylsulfamoyl group 

25 which may be substituted by (R^)q, a benzylsulf amoyl 
group which may be substituted by (R®)q, a 
pyridylsulfamoyl group which may be substituted by (R^)>,, 
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-le- 
an alkyl-Ci.4 alkylamino group, a C^.g 
monoalkylamino group r an N-Cj^.g haloalkyl-Cj^.^ alkylamino 
group r a Cj^.g monohaloalkylamino group, a phenylamino 
group which may be substituted by (R^)q, a benzylamino 
group which may be substituted by (R^)q/ a pyridylamino 
group which may be substituted by (R^),, -NHCHO, an N- 
formyl-Cj.4 alkylamino group, a C2.7 alkylcarbonylamino 
group, a C2.7 haloalkylcarbonylamino group, a 
cycloalkylcarbonylamino group, a C^^^ 

halocycloalkylcarbonylamino group, an N-Cj^.^ alkyl-Cj.y 
alkylcarbonylamino group, an N-Cj^.^ alkyl~C2.7 
haloalkylcarbonylamino group, an N-C^.^ alkyl-C4«7 
cycloalkylcarbonylamino group, an N-C1.4 alky 1-04.7 
halocycloalkylcarbonylamino group, a phenylcarbonylamino 
group which may be substituted by (R®)^, a 
benzylcarbonylamino group which may be substituted by 
(R^)qr a pyridylcarbonylamino group which may be 
substituted by (R^),, an N-C1.4 alkyl-C^.g 
alkylsulfonylamino group, an N-C3^.4 alkyl-C^.g 
haloalkylsulfonylamino group, a Cj^.g alkylsulfonylamino 
group, a C^^.g haloalkylsulfonylamino group, a 
phenylsulfonylamino group which may be substituted by 
(R^)q, a benzylsulfonylamino group which may be 
substituted by (R*)q, a pyridylsulfonylamino group which 
may be substituted by (R^)^, a trimethylsilyl group, a 
phenyldimethylsilyl group, a t-butyldimethylsilyl group, 
-SF5, a phenyl group which may be substituted by (R^)q, a 
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pyrldyl group which may be substituted by (R®)qr a Cj.g 
alkoxyalkyl group, a Cj.g haloalkoacyalkyl group f a Cj.g 
alkylthioalkyl group r a C^.^ cyanoalkyl group, a 03.3^3 
alkoxycarbonylalkyl group, or a benzyl group which may be 
5 substituted by {R^)q. Further, when k, m or n is 2, and 
two X, Y or Z are adjacent to each other, they may form 
-CH=CH-CH=CH-, -OCHjO-, -OCPjO-, -OCHjCHjO-, 
-OCHjCC 03)30-, -CPjCPjO- or -OCPjCPjO-. Here, the above 
may, for example, be a hydrogen atom, a halogen atom, 

10 a hydroxyl group, -CN, -NOj, a C^.g alkyl group, a C^.g 
haloalkyl group, a Cj^.g alkoxy group, a C^^g haloalkoxy 
group, a C^.g alkyl thio group, a C^^.g haloalkyl thio group, 
a Cj^.g alkylsulfonyl group, a C^.g haloalkylsulfonyl 
group, a Cj.g alkoxycarbonyl group, an amino group, or a 

15 di-CjL-6 alkyl-amino group, and q is an integer of from 0 
to 4. 

X may preferably be, for example, a hydrogen atom^ a 
halogen atom, a C^^.g alkyl group, a C^^.g haloalkyl group, 
a Cj.g alkoxy group, a C^^^ haloalkoxy group, a C^^.g 

20 alkyl thio group, a Cj^.g haloalkylthio group, a C^.g 

alkylsulfonyl group, or a Cj^.g haloalkylsulfonyl group. 
Here, k is an integer of from 0 to 5, preferably 0, 1 or 
2. When k is from 2 to 5, the plurality of X may be the 
same or different* 

25 Y may preferably be, for example, a halogen atom, a 

cyano group, a nitro group, a Cj^.g alkyl group, a C^.g 
haloalkyl group, a C^.g alkoxy group, a 02.7 
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alkoxycarbonyl group, a C2.7 haloalkoxycarbonyl group, a 
Ci.6 haloalkoacy group, a C^.g alkylthio group, a C^.g 
haloalkylthio group, a C^^^ alkylsulfonyl group, a C^.g 
haloalkynylsulfonyl group, a C^.g alkylsulf onyloxy group, 

5 a C^.g haloalkylsulf onyloxy group, or HDCFjO-, -OCF2CP2O-, 
-CH=CH-CH=CH-, -OCHjO-, -OCHjCHjO-, -OCHjC { CH3 ) jO- , or 
-CP2CF2^ bridging the adjacent carbon atcans. Here, m is 
an integer of from 0 to 5, preferably 1 or 2. When m is 
from 2 to 5^ the plurality of Y may be the same or 

10 different • 

Z may preferably be, for example, a halogen atom, a 
cyano group, a nitro group, a C^.g alkyl group, a C^.g 
haloalkyl group, a C^^.g alkoxy group, a C^^.g haloalkoxy 
group, a C^.g alkylthio group, a C^.g haloalkylthio group, 

15 a ^1-6 alkylsulfinyl group, a C^.g haloalkylsulf inyl 
group, a C^.g alkylsulfonyl group, a C^.g 
haloalkylsulf onyl group, a Cj^.g alkylsulf onyloxy group, a 
Cj^.g haloalkylsulf onyloxy group, a -SF5 group, or -OCPjO-, 
-OCF2CF2O-, -OCF2CF2-, -CH=CH-CH=CH-, -OCHjO-, -OCHjCHjO-, 

20 or -OCHjCCCHjjjO- bridging the adjacent carbon atoms. 

Here, n is an integer of from 0 to 5, preferably 1 or 2. 
When n is from 2 to 5, the plurality of Z may be the same 
or different. 

Each of R^, and R^ which are independent of one 

25 another, may, for example, be a hydrogen atom, a C^.g 

alkyl group, a Cj.g alkenyl group, a Cj.g alkynyl group, a 
Cj^.g haloalkyl group, a Cj.g haloalkenyl group, a Cj.g 
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haloalkynyl group, a €3.5 cycloalkyl group, a C3.5 
halocycloalkyl group, a C4.7 cycloalkylalkyl group, -CHO, 
a C2.7 alkylcarbonyl group, a Cj.^ alkenylcarbonyl group, 
a C3.7 alkylcarbonyl group, a C2.7 haloalkylcarbonyl 
5 group, a C^^j haloalkenylcarbonyl group, a C^^j 

haloalkynylcarbonyl group, a C^^^ cycloalkylcarbonyl 
group, a C^.^ halocycloalkylcarbonyl group, a Cg.g 
cycloalkylaikylcarbonyl group, a C3.7 alkoxyalkylcarbonyl 
group, a C3.7 alkylthioalkylcarbonyl group, a €3.^ 

10 cyanoalkylcarbonyl group, a C^.g 

alkoxycarbonylalkylcarbonyl group, a benzoyl group which 
may be substituted by (R^)qr a benzylcarbonyl group which 
niay be substituted by (R^)^, a pyridylcarbonyl group 
which may be substituted by (R^)qr a €2.7 alkoxycarbonyl 

15 group, a C3.7 alkenyloxycarbonyl group, a C3.7 

alkynyloxycarbonyl group, a C2.7 haloalkoxycarbonyl 
group, a C3.7 haloalkenyloxycarbonyl group, a C^^^ 
haloalkynyloxycarbonyl group, a 
cycloalkyloxycarbonyl group, a C4.7 

20 halocycloalkyloxycarbonyl group, a C5.3 
cycloalkylalkyloxycarbonyl group, a C3.7 
alkoxyalkoxycarbonyl group, a C3.7 
alkylthioalkoxycarbonyl group, a C3.7 
cyanoa Iky loxy car bony 1 group, a phenoxycarbonyl group 

25 which may be substituted by (R^)q, a benzy loxy car bony 1 
group which may be substituted by (R^)^, a 
pyridyloxycarbonyl group which xnay be substituted by 
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(R^)qr a C2.7 alkyl-thiocarbonyl group, a €3.7 haloalkyl- 
thiocarbonyl groupr a Cj.^ alkylthio-carbonyl groupr a 
C2.7 haloalkylthio-carbonyl group r a C2.7 alkylthio- 
thiocarbonyl group^ a C2.7 haloalkylthio-thiocarbonyl 
5 groupr a C3.3 alkoxycarbonylcarbonyl group, a 03.5 

haloalkoxycarbonylcarbonyl group, an amino group, a Cj^.g 
alkylamino group, an N-Ci_4 alkyl-Cj^.g alkylamino group, a 
C2.7 alkylcarbonylamino group, a di-C2.7 alkylcarbonyl- 
amino group, a C2.7 alkoxycarbonylamino group, a di-C2.7 

10 alkoxycarbonyl-auaino group, a 02^9 alkylideneamino group, 
a l-phenyl-C^_5 alkylideneamino group, a di-C3^.3 alkoxy- 
phosphonyl group, a di-phenoxy~phosphonyl group, a di-C^^^ 
3 alkoxy-thiophosphonyl group, a di-phenoxy- 
thiophosphonyl group, a Cj^.g alkylthio group, a C^.g 

15 haloalkylthio group, a Cj^.g alkylsulf inyl group, a C^.g 
haloalkylsulfinyl group, a Cj^.g alkylsulf onyl group, a 
CjL.g haloalkylsulfonyl group, a C3.Q 

alkoxycarbonylalkylsulfonyl group, an N-C^.^ alkyl-Cj^^g 
alkoxycarbonylaminothio group, a di-C^_4 alkyl-aminothio 

20 group, a l-pyrrolidinothio group, a 1-piperidinothio 

group, a 1-morpholinothio group, a phenyl group which may 
be substituted by {R^)q, a Cj.g alkoxyalkyl group, a €3.9 
haloalkoxyalkyl group, a C2.7 cyanoalkyl group, a C2.X2 
alkylthioalkyl group, a C^^^^ alkylcarbonylalkyl group, a 

25 03.3^3 alkoxycarbonylalkyl group, or a benzyl group which 
may be substituted by (R^)q. Here, the above may, for 
example, be a hydrogen atom, a halogen atom, a hydroxyl 



wo 97/03976 



PCT/JP9d/02022 



- 21 - 

groupf -CN/ -NOj/ a C^^.g alkyl groupr a C^.g haloalkyl 
group, a C^^.g alkoxy group, a Cj^.g haloalkoxy group, a C^. 
g alkylthlo group, a C^.g haloalkyl thio group, a Cj^.g 
alkylsulfonyl group, a C^^.g haloalkylsulf onyl group, a 
5 Cj-g alkoxycarbonyl group r an amino group, or a di-Cj^.g 

alkyl-*amino group, and g is preferably an integer o£ from 
0 to 2. 

may, for example, be preferably a hydrogen atom, a 
C^.g alkyl group, a Cj.g alkenyl group, a Cj.g alkynyl 

10 group, a Cj^.g haloalkyl group, a Cj.g haloalkenyl group, a 
Cj.g haloalkynyl group, a Cj^g cycloalkyl group, a Cg.g 
halocycloalkyl group, a C^.^ cycloalkylalkyl group, a C2.9 
alkoxyalkyl group, a Cj.g haloalkoxyalkyl group, a C2.7 
cyanoalkyl group, a alkylthioalkyl group, a C2.X2 

15 alkylcarbonylalkyl group, a C2.X2 alkoxycarbonylalkyl 
group, or a benzyl group which may be substituted by 
(R®)q. Here, may, for example, be a hydrogen atom, a 
halogen atom, a C^^.g alkyl group, a C^^.g haloalkyl group, 
a Cj^^g alkoxy group, or a C^^.g haloalkoxy group, and q is 

20 preferably an integer of frc»n 0 to 2. 

r2 may, for exan^le, be preferably a hydrogen atom, a 
Cj.g alkyl group, a Cj.g alkoxyalkyl group, or a C2_7 
alkoxycarbonyl group. 

R^ may, for example, be preferably a hydrogen atom, a 

.25 Cj^.g alkyl group, -CHO, a C2.7 alkylcarbonyl group, a C3.7 
alkenylcarbonyl group, a C3.7 alkynylcarbonyl group, a 
C2.7 haloalkylcarbonyl group, a C4.7 cycloalkylcarbonyl 
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group, a C4.7 halodycloalkylcarbonyl group, a C3.7 
alkoxyalkylcarbonyl group, a C3.7 alkylthioalkylcarbonyl 
group, a C3.7 cyanoalkylcarbonyl group, a benzoyl group 
which inay be substituted by (R^)q, a benzylcarbonyl group 
5 which may be substituted by (R^),, a pyridylcarbonyl 
group which may be substituted by (R®),, a C2.7 
alkoxycarbonyl group, a 03^7 haloalkoxycarbonyl group, a 
C4.7 cycloalkyloxycarbonyl group, a C4.7 
halocycloalkyloxycarbonyl group, a C3.7 

10 cyanoalkyloxycarbonyl group, a phenoxycarbonyl group 
which may be substituted by (R^)q, a benzyloxycarbonyl 
group which may be substituted by (R^)q, a 
pyridyloxycarbonyl group which may be substituted by 
(R*}qr OT an amino group. R* may, for example, be a 

15 hydrogen atom, a halogen atom, a Cj^.g alkyl group, a Cj^.g 
haloalkyl group, a C^.g alkoxy group, or a C^^g haloalkoxy 
groupf and q is preferably an integer of from 0 to 2* 

The following compounds may be mentioned as preferred 
cos^unds of the present invention, 

20 (1) A semicarbazone derivative of the formula (I) or its 
salt, wherein: 

X is a hydrogen atom, a halogen atom, a C^^.g alkyl 
group, a Cj.g alkenyl group, a Cj.g alkynyl group, a C^.g 
haloalkyl group, a Cj.g haloalkenyl group, a Cj.g 

25 haloalkynyl group, a C^^^ cycloalkyl group, a Cj.g 

halocydoalkyl group, a C4.7 cycloalkylalkyl group, -0R^°, 
-CN, -NOjr -S(0)^R'', -0S(0)2R^, or -C(0)OR^? 
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Y is a hydrogen atom, a halogen atom, a C^.^ alkyl 
group, a Cj.g alkenyl group, a Cj.g alkynyl group, a C^.g 
haloalkyl group, a 02.^ haloalkenyl group, a Cj.g 
haloalkynyl group, a €3.5 cycloalkyl group, a Cj.g 
5 halocycloalkyl group, a C^.^ cycloalkylalkyl group, -OR^°, 
-CN, -NO2, -S(0)^R^, -S(0)2NR^R®, -0S{0)2R^, or ~C(0)OR^, 
provided that when m is 2, and two Y are adjacent to each 
other, they may form -CH=CH-CH=CH-, -OCH2O-, -OCP2C>-, 
-OCHjCHjO-, -OCH2C(CH3)20-, -CP2CP20~, or -OCP2CP2O-; 

10 Z is a halogen atom, a C^^g alkyl group, a C2_6 

alkenyl group, a C2«6 alkynyl group, a C^^g haloalkyl 
group, a C2.g haloalkenyl group, a Cj.g haloalkynyl group, 
a C3.g cycloalkyl group, a C3^g halocycloalkyl group, a 
C4.7 cycloalkylalkyl group, -OR^^, -CN, -NO2, -S(0)yR^, 

15 -S(0)2NR^R®, -OS(0)2R^r -C(0)OR^, or -SPg, provided that 
when n is 2, and two Z are adjacent to each other, they 
may form -CH=CH-CH=CH- , -OCHjO-, -OCP2O-, ^OCH2CH20-, 
-OCH2C(CH3)20-, -CP2CF2O-, or -OCFjCFjO-; 

R^ is a hydrogen atom, a C^^.g alkyl group, a C2«g 

20 alkenyl group, a C2«g alkynyl group, a C^.g haloalkyl 

group, a C2.g haloalkenyl group, a C2.6 haloalkynyl group, 
a Cj.g cycloalkyl group, a Cj.g halocycloalkyl group, a 
C4.7 cycloalkylalkyl group, -CHO, -C{0)R'', -C(0)0R^, 
-S(0)^R^, -S(0)^N(R")C(0)0R", -S(0)^NR"r", a phenyl 

25 group which may be substituted by {R^)q, or a Cj^.g alkyl 
group which may be substituted by (R^)p; 

R^ is a hydrogen atom, a C^^.g alkyl group, a C^.g 
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alkyl group which may be substituted by (R^)pf or 
•C(0)OR^; 

is a hydrogen atom, a C^.g alkyl group, -GEO, 
-C(0)R^r -C(0)OR^r -C{0)SR^, -NR^'^R^^, -N=CR^^R^2^ 
5 -S(0)2R^f -S(0)rN(R^^)C(0)OR^5^ -S (O) ^NR^^r"; 

each of R^ and R^ which are independent of each 
other, is a hydrogen atom, a C^^.g alkyl group, a C^.g 
haloalkyl group / a Cj.g cycloalkyl group, a Cj.g 
alkoxyalkyl group, a C2.g alkylthioalkyl group, -C(0)OR'', 
10 -C(0)NR^R®, or -S(0)2NR^R®; 

r"^ is a Cj^.g alkyl group, a C^^.g haloalkyl group, a 
Cj^g cycloalkyl group, or a phenyl group which may be 
substituted by (R^),; 

r' is a alkoxy group, -CN, or -C(0)OR^; 

15 r" is a hydrogen atom, a C^^.g alkyl group, a Cj^.g 

haloalkyl group, a Cj.g cycloalkyl group, a C2.7 
haloalkoxyalkyl group, or a Cg.g halocycloalkyl group; 

k is an integer of from 0 to 2, provided that when k 
is 2, two X may be the same or different; 
20 m is an integer of from 0 to 3, provided that when m 

is 2 or 3, the plurality of Y may be the same or 
different; 

n is an integer of from 1 to 3, provided that when n 
is 2 or 3, the plurality of Z may be the same or 
25 different; and 
p is 1* 

(2) A semicarbazone derivative of the above (1) or its 
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saltf wherein: 

Q is Q-lr Q-2, Q-5^ Q-8r 

Q-15r Q-16r Q-17, Q-18r Q-22r Q-25, Q-27r Q-28r Q-29, Q- 
30 r 0-31,. Q-32 or Q-37. 
5 (3) A semicarbazone derivative of the above (1) or its 
salt, wherein: 

J is J-lr J-2, J-8, J-10, J-13r J-14r J-15, 

J-24, J-25/ J-26f J-27r J-28r J-30 or J-33. 

(4) A semicarbazone derivative of the above (1) or its 
10 saltr wherein: 

G is G-1. 

(5) A semicarbazone derivative of the above (2) or its 
saltr wherein: 

J is J-l, J-2r J-7, J-8, J-9r J-10, J-13, J-14, J-15, 
15 J-24r J-25r J-26, J-27r J-28r J-30 or J-33? and 
G is G-1. 

(6) A semicarbazone derivative of the above (4) or its 
saltr wherein: 

Q is Q-1 or 0-37; 
20 n is an integer of 1 or 2, provided that when ro is 2, 

two Y may be the same or different; 

n is an integer of 1 or 2, provided that when n is 2, 
two Z may be the same or different, and the substituted 
position is the 3-position, the 4*position or the 3- and 
25 4-positions. 

(7) A semicarbazone derivative of the above (4) or its 
salt, wherein: 
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J is J-33; 

m is an integer of 1 or 2, provided that when m is 2 
two Y may be the saime or different, and the substituted 
position is the 3-positionr the 4-position or the 3- and 
5 4-po5itions; and 

n is an integer of 1 or 2, provided that when n is 2 
two Z may be the same or different, and the substituted 
position is the 3-position, the 4-position or the 3- and 
4-positions. 

10 (8) A semicarbazone derivative of the above (5) or its 
salt, wherein: 

W is an oxygen atom; 

X is a hydrogen atom, a halogen atom, a C^^.g alkyl 
group, a Cj^.g haloalkyl group, a C^.g alkoxy group, a C^.^ 

15 haloalkoxy group, a C^.g alkyl thio group, a Cj^.g 

haloalkyl thio group, a C^^.g alkylsulfonyl group, or a C^^ 
haloalkylsulfonyl group; 

y is a halogen atom, a C^_^ alkyl group, a C^^g 
haloalkyl group, a C^.g alkoxy group, a C^.g haloalkoxy 

20 group, a Cj^.g aikylthio group, a Cj^.g haloalkyl thio group 
a C^.g alkylsulfonyl group, a Cj^.g haloalkylsulfonyl 
group, a Cj^.g alkylsulfonyloxy group, a C^.g 
haloalkylsulfonyloxy group, a C2.7 alkoxycarbonyl group, 
a C2^7 haloalkoxycarbonyl group, -CN, -NOj, or when m is 

25 2, adjacent two Y may form -CH=CH-CH=CH- , -OCHjO-, 
-OCFjO-, -OCHjCHjO-, -CXa2C(CH3)20-, -CPjCFjO-, or 
-OCP2CF2O-; 
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Z is a halogen atom, a C^.g alkyl group, a C^.g 
haloalkyl group, a C^.g alkoxy group, a C^.g haloalkojcy 
groupf a C^.g alkylthio group, a C^^g haloalkylthio group, 
a C^.g alkylsulfinyl group, a C^^g haloalkylsulf inyl 
5 group, a C^^.g alkylsulfonyl group, a C^.g 

haloalkylsulf onyl group, a C^.g alkylsulfonyloxy group, a 
C^.g haloalkylsulf onyloxy groups -CN, -NOjr -SF5, or when 
n is 2, adjacent two Z may form -CH=CH-CH=CH-, -OCHjO-, 
-OCP2O-, HX^jCHjO-, -OCH2C(CH3)20-, -CFjCPjO-, or 
10 -OCFjCFjO-? 

m is an integer of 1 or 2, provided that when m is 2, 
two Y may be the same or different; 

n is an integer of 1 or 2, provided that when n is 2, 
two Z may be the same or different, and the substituted 
15 position is the 3-position, the 4-position or the 3- and 
4-positions; 

is a hydrogen atom, a C^.g alkyl group, a Cj.g 
alkoxyalkyl group, or a Cj.g alkylthioalkyl group; 

r2 is a hydrogen atom, a Cj^.g alkyl group, a Cj.g 
20 alkoxyalkyl group, or a -C{0)0-Ci^g alkyl group; and 

is a hydrogen atom, an amino group, a C^.g alkyl 
group, a •-C(0)-Ci.g alkyl group or a -C(0)0-Ci.5 alkyl 
group. 

The compound of the present invention may have E-form 
25 and Z-form isomers. The present invention covers such E- 
form and Z-form as well as a mixture containing such E- 
form and Z-form in an optional ratio. Further, when the 
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coitqDOUttd of the present Invention has an asymmetric 
carbon atom, it includes Reform and S-£orm« Furthermore r 
when is a hydrogen atom, the compound of the present 
invention may be in the form of the following tautomers, 
5 and such structures aire also covered by the present 
invention. 



Specific examples of the compound of the present 
invention include the con^unds shown in Tables 1 to 5. 
However, the compounds in Tables 1 to 5 are merely 
15 illustrative, and the present invention is by no means 
limited to such specific examples. 



10 
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Q 




r2 


r3 






2n 


0-32 


H 


H 


H 


2-F 


4-CN 


4-CF3 


Q-32 


H 


H 


H 


2-F 


4-CN 


• 4-OCF3 


Q-32 


H 


H 


H 


2-F 


4-CF, 
•> 


4-Cl 




XX 


H 


H 


2-F 


4-CF, 


4-CF3 




-a 




H 


2-F 


4-NO2 


4-OCF5 


0-32 




H 


H 


6-Cl 


4-CN 


4-OCF3 




n 




H 




4-CN 


4-OCF, 


w 




H 


H 


5-Cl 


4-CN 


4-Cl 


Q— 


™3 


XT 
XI 


X* 


5-CF^ 


4-CF, 


4-Cl 






tx 

XI 


Xa 


5— OCHF2 


4-NO2 


4-CF, 

3 




CO 


XT 
11 


XT 

cx 


5-OCF3 


4-CN 


4-OCF3 






IT 
XX 


n 


5-0CH^CF-> 


4-CF, 
■» w*3 


4-Cl 


rv— 


tr 
n 


ft 
XI 


ptT^ 

v«x*3 


5-Cl 


4-NO1 

MW2 


4-Cl 




n 


11 




^ wX^ 3 


4-CN 


4-CF, 


J* 


XI 


xl 


CH3 


5-OCHP« 


4-CF^ 


4-CX3'3 


y— J* 


11 

A 


XI 




5-OCP3 


4-NO2 


4-Cl 




£1 


II 


Utt3 


5— OCH-vCF-» 


4-CN 


4-Cl 


Q— jZ 


ZJ 

A 


IJ 
XI 


v»\.A,Awn3 


5-Cl 


4-CF3 


4-CF, 




XJ 


tl 

X2 


COOCH-. 


5-CF* 


4-NO2 


4-OCF, 
3 




^ 


H 


COOCH-> 


5-OCHF-* 


4-CN 


4-Cl 


y^ J A 


£1 




COOCH^ 


5-OCF3 


4-CF, 
3 


4-Cl 




Vt 

n 




COOCH3 


5-OCH2CF3 


4-NO2 


4-CF3 


u 


^3 


H 


CH^ 
^^3 


5-Cl 


4-CN 


4-OCF3 


Q-32 


^3 


H 




5-CF, 


4-CF5 
3 


4-Cl 


0-32 


i««3 


H 


CH, 

3 


5-OCHF5 


4-N62 


4-Cl 


0-32 




H 


CH, 
3 


5-OCF5 


4-CN 


4-CF3 


0-32 


CH, 

w.*3 


H 


CH^ 
3 


5-OCH2CF3 


4-CF3 


4-cx:f3 


Q-32 


CH3 


H 


COOCH3 


5-Cl 


4-NO2 


4-Cl 


Q-32 


CH3 


H 


COOCH3 


5-CF3 


4-CN 


4-Cl 


Q-32 


CH3 


H 


COOCH3 


5-OCHF2 


4-CF3 


4-CF3 


Q-32 


CH3 


H 


COOCH3 


5-OCF3 


4-NO2 


4-OCF3 


Q-32 


CH3 


H 


COOCH3 


5-OCH2CF3 


4-CN 


4-Cl 


Q-33 


H 


H 


H 


H 


4-F 


4-Cl 


Q-33 


H 


H 


H 


H 


4-F 


4-CF3 


Q-33 


H 


H 


H 


H 


4-F 


4-CX3'3 


Q-33 


H 


H 


H 


H 


4-F 


4-SF5 


Q-33 


H 


H 


H 


H 


4-Cl 


4-Cl 


Q-33 


H 


H 


H 


H 


4-Cl 


4-CF3 


Q-33 


H 


H 


H 


H 


4-Cl 


4-OCF3 


Q-33 


H 


H 


H 


H 


4-Cl 


4-SF5 


Q-33 


H 


H 


H 


H 


4-CN 


4-Cl 
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Q 




r2 


r3 


Xk 




2n 


Q-33 


H 


H 


H 


H 


4-CN 


4-CF3 


Q-33 


H 


H 


H 


H 


4-CN 


4-OCF3 


Q-33 


H 


H 


H 


H 


4-CN 


4-SF5 


Q-33 


H 


H 


H 


H 


4-CF3 


4-Cl 


Q-33 


H 


H 


H 


H 


4-CF3 


4-CF3 


Q-33 


H 


H 


H 


H 




4-OCF3 


Q-33 


H 


H 


H 


H 


4-CF-* 


4-SP5 


Q-33 


H 


H 


H 


H 


4-NO2 


4-Cl 


Q-33 


H 


H 


H 


H 


4-NO2 


4-CF5 


0-33 


H 


H 


H 


H 


4-NO2 


4-OCF3 


0-33 


H 


H 


H 


H 


4-NO2 


4-SFc 
5 


0-33 




H 


H 


2-F 


4-F 


4-Cl 


y— J J 


fi 


tr 

£1 


XX 


2-F 






y— J J 


A 


XI 


n 


^ -C 


nk £^ 


— 3 


y— J j> 


XT 


11 
XI 


11 

XI 






4-SF5 




rs 
£1 


XT 

xl 


n 










XI 


XI 


ti 

£1 


A £^ 






\^— J j> 


ij 

XX 


H 


I{ 


2-F 


4 -CI 


4-OCF3 


0-33 




H 


H 


2-F 


4-Cl 






XX 


If 


|{ 


2-F 


4-CN 


4-Cl 




H 

n 


H 


H 


2-F 


4-CN 


4-CF3 




XX 




|{ 


2-F 


4-CN 


4-OCF3 




u 

XX 






2-F 


4-CN 


4-SF5 


y— 


u 

XX 


XX 


|{ 


2-F 


4-CF3 


4-Cl 


w J-' 






H 


2-F 


4-CF3 


4-CF, 


Q-33 


H 


H 


H 


2-F 


4-CF-, 


4-OCF3 


0-33 


H 


H 


H 


2-F 


4-CF, 
3 


4-SFc 

5 


0-33 


H 


H 


H 


2-F 


4-NO2 


4-Cl 


Q-33 


H 


H 


H 


2-F 


4-NO2 


4-CF3 


Q-33 


H 


H 


H 


2-F 


4-NO2 


4-OCF3 


Q-33 


H 


H 


H 


2-F 


4-NO2 


4-SF5 


Q-33 


H 


H 


H 


2-Cl 


4-F 


4-Cl 


Q-33 


H 


H 


H 


2-Cl 


4-F 


4-CF3 


Q-33 


H 


H 


H 


2-Cl 


4-F 


4-OCF3 


Q-33 


H 


H 


H 


2-Cl 


4-F 


4-SF5 


Q-33 


H 


H 


H 


2-Cl 


4-Cl 


4-Cl 


Q-33 


H 


H 


H 


2-Cl 


4-Cl 


4-CF3 


Q-33 


R 


H 


H 


2-Cl 


4-Cl 


4-CXT3 


Q-33 


H 


H 


H 


2-Cl 


4-Cl 


4-SF5 


Q-33 


H 


H 


H 


2-Cl 


4-CN 


4-Cl 


Q-33 


H 


H 


H 


2-Cl 


4-CN 


4-CF3 
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Q 


r1 


r2 


r3 






Zn 


Q-33 


H 


H 


H 


2-Cl 


4-CN 


. 4-OCF3 


Q-33 


H 


H 


H 


2-Cl 


4-CN 


4-SF5 


Q-33 


H 


H 


H 


2-Cl 


4-CF3 


4-Cl 


Q-33 


H 


H 


H 


2-Cl 


4-CF3 


4-CF3 


Q-33 


H 


H 


. H 


2-Cl 


4-CF3 


4-OCF3 


Q-33 


H 


H 


H 


2-Cl 


4-CF3 


4-SF5 


Q-33 


H 


H 


H 


2-Cl 


4-NO2 


4-Cl 


Q-33 


H 


H 


H 


2-Cl 


4-NO2 


4-CF3 


Q-33 


H 


H 


H 


2-Cl 


4-NO2 


4-OCF3 


Q-33 


H 


H 


H 


2-Cl 


4-NO2 


4-SF5 


Q-33 


H 


H 


H 


2-OCHF2 


4-F 


4-Cl 


Q-33 


H 


H 


H 


2-OCHF2 


4-F 


4-CF3 


Q-33 


H 


H 


H 


2-OCHF2 


4-F 


4-OCF3 


Q-33 


H 


H 


H 


2-OCHF2 


4-F 


4-SF5 


Q-33 


H 


H 


H 


2-OCHF2 


4-Cl 


4-Cl 


Q-33 


H 


H 


H 


2-OCHF2 


4-Cl 


4-CF3 


Q-33 


H 


H 


H 


2-OCHF2 


4-Cl 


4-OCF3 


Q-33 


H 


H 


H 


2-OCHF2 


4-Cl 


4-SF5 


Q-33 


H 


H 


H 


2-OCHF2 


4-CN 


4-Cl 


Q-33 


H 


H 


H 


2-OCHF2 


4-CN 


4-CF3 


Q-33 


H 


H 


H 


2-OCHF2 


4-CN 


4-OCF3 


Q-33 


H 


H 


H 


2-OCHF2 


4-CN 


4-SF5 


Q-33 


H 


H 


H 


2-OCHF2 


4-CF3 


4-Cl 


Q-33 


H 


H 


H 


2-OCHF2 


4-CF3 


4-CF3 


Q-33 


H 


H 


H 


2-OCHF2 


4-CF3 


4-OCF3 


Q-33 


H 


H 


H 


2-OCHF2 


4-CF3 


4-SF5 


. Q-33 


H 


H 


H 


2-OCHr2 


4-NO2 


4-Cl 


Q-33 


H 


H 


H 


2-OCHF2 


4-NO2 


4-CF3 


Q-33 


H 


H 


H 


2-OCHF2 


4-NO2 


4-OCF3 


Q-33 


H 


H 


H 


2-CX3IF2 


4-NO2 


4-SF5 


Q-33 


H 


H 


H 


2-OCF2Br 


4-F 


4-Cl 


Q-33 


H 


H 


H 


2-OCF2Br 


4-F 


4-CF3 


Q-33 


H 


H 


H 


2-OCF2Br 


4-F 


4-OCF3 


Q-33 


H 


H 


H 


2-OCF2Br 


4-F 


4-SF5 


Q-33 


H 


H 


H 


2-OCF2Br 


4-Cl 


4-Cl 


Q-33 


H 


H 


H 


2-0CF2Br 


4-Cl 


4-CF3 


Q-33 


H 


H 


H 


2-OCF2Br 


4-Cl 


4-OCF3 


Q-33 


H 


H 


K 


2-OCF2Br 


4-Cl 


4-SF5 


Q-33 


H 


H 


H 


2-OCF2Br 


4-CN 


4-Cl 


Q-33 


H 


H 


H 


2-OCF2Br 


4-CN 


4-CF3 


Q-33 


H 


H 


H 


2-OCF2Br 


4-CN 


4-OCF3 
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Q 


Rl 


r2 


r5 






Zn 


Q-33 


H 


H 


H 


2-OCF2Br 


4-CN 


4-SF5 


Q-33 


H 


H 


H 


2-OCF2Br 


4-CF3 


4-Cl 


Q-33 


H 


H 


H 


2-CX:F2Br 


4-CF3 


4-CF3 


Q-33 


H 


H 


H 


2-OCF2Br 


4-CF, 


4-OCF3 


Q-33 


H 


H 


H 


2-0CF2Br 


4-CF^ 


4-SFe 
3 


Q-33 


H 


H 


• H 


2-OCF2Br 


4-1^2 


4-Cl 


Q-33 


H 


H 


H 


2-OCF^Br 


4-NO2 


4-CF^ 


Q-33 


H 


H 


H 


2-0CF2Br 


4-NO2 


4-OCF3 


Q-33 


H 


H 


H 


2-0CF,Br 


4-NO2 


4-SFc 


0-33 


H 


H 


H 


2-OCF3 


4-F 


4-Cl 


0-33 


H 


H 


H 


2-OCF3 


4-F 


« ur3 




XI 


tl 

A 


X7 
A 


9 — nn? 


^i— XT 


A _r>rT? 

41— LH-T 3 


Q— J J 


»• 

a 


A 


XT 
A 




41- F 


4-SF 5 




XX 

n 


A 


A 


^— UUi? 3 


4— 


A r^i 
4— L.X 


y— 33 


TT 
A 


A 


A 


^— ULlr 3 


4— C± 


4-CF3 


y— J3 


n 


IT 
A 


XT 
A 


^— ViA^jr 3 


*— 


*— wi-«r 3 


C-33 


A 


A 


XT 
A 


^— L/^-c 3 


*— V-i 


ft — 5 




X7 
A 


A 


XT 
A 


9— on? 


4— UM 


ft— \»x 




IJ 
n 




XT 
A 






4— n? 




XT 
A 


H 
n 


U 

A 






4— 3 


V 33 


XT 
A 


XT 
A 


XJ 
A 


9— on? 


A— nj 


4 — CI? 




YY 
A 






2-OCF3 


4— n?- 


4— PI 




}{ 


g 




2-OCF3 


4-CF3 


4-CP.^ 
ft urj 


0-33 


H 


H 


H 


2-OCF3 


4-CF^ 


4-OCF3 


Q-33 


H 


H 


H 


2-OCF3 


4-CF-* 


4-SF5 


Q-33 


H 


H 


H 


2-OCF3 


4-MO2 


4-Cl 


Q-33 


H 


H 


H 




4~N02 


4-CF, 


Q-33 


K 


H 


H 


2-OCF3 


4-NO2 


4-OCF3 


Q-33 


H 


H 


H 


2-OCF3 


4-NO2 


4-SF5 


0-33 


H 


H 


H 


2-OCH2CF3 


4-F 


4-Cl 


Q-33 


H 


H 


H 


2-CX3J2CF3 


4-F 


4-CF3 


Q-33 


' H 


H 


H 


2-OCH2CF3 


4-P 


4-OCF3 


Q-33 


H 


H 


H 


2-OCH2CF3 


4-F 


4-SF5 


Q-33 


H 


H 


H 


2-OCH2CF3 


4-Cl 


4-Cl 


Q-33 


H 


H 


H 


2-OCH2CF3 


4-Cl 


4-CF3 


Q-33 


H 


H 


H 


2-OCH2CF3 


. 4-Cl 


4-OCF3 


Q-33 


H 


H 


H 


2-0CH2C3^3 


4-Cl 


4-SF5 


Q-33 


H 


H 


H 


2-OCH2CF3 


4-CN 


4-Cl 


Q-33 


H 


H 


H 


2-CX2I2CF3 


4-CN 


4-CF3 


Q-33 


H 


H 


H 


2-Oai2CF3 


4-CN 


4-OCF3 


Q-33 


H 


H 


H 


2-OCH2CF3 


4-CN 


4-SF5 



wo 97/03976 



PCT/JP96/02022 



-160- 



Q 


R* 


K 


s3 

K 








e-33 


H 


H 


H 


2-OCH2CF3 


4-CF3 


4-Cl 

* 


Q-33 


H 


H 


H 


2-OCH2CF3 


4-CF3 


4-CF3 


Q-33 


H 


H 


H 


2-OCH2CF3 


4-CF3 


4-OCF3 


Q-33 


H 


H 


H 


2-OCH2CF3 


4-CF3 


4-SF5 


Q-33 


H 


H 


H 


2-OCH2CF3 


4-NO2 


4-Cl 


Q-33 


H 


H 


H 


2-OCH2CF3 


4-NO2 


4-CF3 


Q-33 


H 


H 


H 


2-OCH2CF3 


4-MO2 


4-OCF3 


Q-33 


H 


H 


H 


2-OCH2CF3 


4-NO2 


4-SF5 


Q-33 


CH3 


H 


H 


2-F 


4-CN 


4-Cl 


Q-33 


CH3 


H 


H 


2-Cl 


4-CF3 


4^C1 


Q-33 


CH3 


H 


H 


2-OCHF2 


4-NO2 


4-CF3 


Q-33 


CH3 


H 


H 


2-OCF3 


4-CN 


4-OCF3 


Q-33 


CH3 


H 


H 


2-OC3J2CF3 


4-CF3 


4-Cl 


Q-33 


H 


H 


CH3 


2-F 


4-NO2 


4-Cl 


Q-33 


H 


H 


CH3 


2 -CI 


4-CN 


4-CF3 


Q-33 


H 


H 


CH3 


2-OCHF2 


4-CF3 


4-OCF3 


Q-33 


H 


H 


CH3 


2-OCF3 


4-NO2 


4-Cl 


Q-33 


H 


H 


CH3 


2-OCH2CF3 


4-CN 


4-Cl 


Q-33 


H 


H 


COOCH3 


2-F 


4-CF3 


4-CF3 


Q-33 


H 


H 


CX)0CH3 


2-Cl 


4-NO2 


4-OCF3 


Q-33 


H 


H 


COOCH3 


2-OCHF2 


4-CN 


4-Cl 


Q-33 


H 


H 


COOCH3 


2-OCF3 


4-CF3 


4-Cl 


Q-33 


H 


H 


COCX3I3 


2-OCH2CF3 


4-NO2 


4-CF3 


Q-33 


CH3 


H 


CH3 


2-F 


4-CN 


4-OCF3 


Q-33 


CH3 


H 


CH3 


2-Cl 


4-CF3 


4-Cl 


Q-33 


CH3 


H 


CH3 


2-OCHF2 


4-NO2 


4-Cl 


Q-33 


CH3 


H 


CH3 


2-OCF3 


4-CN 


4-CF3 


Q-33 


CH3 


H 


CH3 


^-Uu£l2V»r3 


41— tr^ 3 


4— lA-X 3 


Q-33 


.CH3 


H 


COOCH3 


2-F 


4-NO2 


4-Cl 


Q-33 


CH3 


H 


COOCH3 


2-Cl 


4-CN 


4-Cl 


Q-33 


CH3 


H 


CCXK3I3 


2-OCHF2 


4-CF3 


4-CF3 


Q-33 


CH3 


H 


CCXX2i3 


2-OCF3 


4-NO2 


4-OCF3 


Q-33 


CH3 


H 


COOCH3 


2-OCH2CF3 


4-CN 


4-Cl 


Q-34 


H 


H 


H 


H 


4-CN 


4-OCF3 


Q-34 


H 


H 


H 


4-Cl 


4-CN 


4-OCF3 


Q-34 


H 


H 


H 


4-CF3 


4-CN 


4-OCF3 


Q-34 


H 


H 


H 


4-CF3 


4-CF3 


4-OCF3 


Q-35 


H 


H 


H 


H 


4-Cl 


4-OCF3 


Q-35 


H 


H 


H 


2-CH3 


4-Cl 


4-cx:f3 


Q-35 


H 


H 


H 


6-CF3 


4-Cl 


4-OCF3 


Q-35 


H 


H 


H 


6-CF3 


4-NO2 


4-OCF3 
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Q 




r2 


r3 








Q.35 


H 


H 


H 


6-OCHF2 


4-cai 


. 4-OCF3 


Q-36 


H 


H 


H 


H 


4-CN 


4-OCF3 
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Table 3 




wherein J, R^, R^* R^, X^, and 2„ are identified in t±ie following 



Table. 



J 


Rl 


r2 


r3 






Zn 


J-1 


H 


H 


H 


H 


4-CH3 


4-Cl 


J-1 


H 


H 


H 


3-F . 


4-COOCH3 


4-CF3 


J-1 


H 


H 


H 


3-Cl 


4-CN 


4-OCF3 


J-1 


H 


H 


H 


3-CF3 


4-S02CH{CH3)2 


4-SF5 


J-1 


H 


H 


H 


3-OCH2CF3 


5-Cl 


4-Cl 


J-1 


H 


H 


H 


H 


5-Br 


4-CF3 


J-1 


H 


H 


H 


3-F 


5-COCX:(CH3)3 


4-OCF3 


J-1 


H 


H 


H 


3 -CI 


5-CN 


4-SF5 


J-1 


H 


H 


H 


3-CF3 


5-SO2CH3 


4-Cl 


J-1 


H 


H 


H 


3-CX3J2CF3 


4-CN, 5-SCH3 


4-CF3 


J-2 


H 


H 


H 


H 


5-CN 


4-OCF3 


J-2 


H 


H 


H 


3-F 


5-NO2 


4-SF5 


J-3 


H 


H 


H 


3 -CI 


4-COOC2H5 


4-Cl 


J-3 


H 


H 


H 


3-CF3 


5-Br 


4-CF3 


J-3 


H 


H 


H 


3-OCH2CF3 


5-COOCH3 


4-OCF3 


J-3 


H 


H 


H 


H 


5-CN 


4-SF5 


J-3 


H 


H 


H 


3-F 


4-COOCH3 , 5-CH3 


4-Cl 


J-6 


H 


H 


H 


3-Cl 


H{r5=CH3) 


4-CF3 


J-6 


H 


H 


H 


3-CF3 


H(r5=CHF2) 


4-OCF3 


J-6 


H 


H 


H 


3-OCH2CF3 


H(R5=CF2Br) 


4-SF5 


J-6 


H 


H 


H 


H 


HCR^^CFj) 


4-Cl 


J-6 


H 


H . 


H 


3-F 


5-COOCH3(rS=CH3) 


4-CF3 


J-7 


H 


H 


H 


H 


5-Cl 


4-Cl 


J-7 


H 


H 


H - 


H 


5-Cl 


4-CF3 


J-7 


H 


H 


H 


H 


5-Cl 


4-OCF3 
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J 


r1 


r2 


r3 






2a 




XI 


H 


H 


3-CF, 


5-NO2 


4-Cl 




XT 




H 


3-CF, 


5-NO2 


4-CF3 




tar 
n 


•a 

£1 


H 


3-CF, 


5-NO2 


4-OCF3 


J-30 


H 


£i 


XJ 
£1 


3-CF3 


5-NO2 


4-SF5 




n 


tx 


H 


3-OCH2CF3 


5-Cl 


4-Cl 


J-30 


a 


Tl 
fl 


£1 




5-Cl 


4-CF3 


J-30 


H 


XT 

£1 


XJ 
£1 




5-Cl 


4-OCF3 


J-30 


£1 


XJ 
£1 


XJ 
£1 




5-Cl 


4-SF5 


J-30 


H 


H 


XT 


J — \,IL>£l2^' 3 


5-Br 


4-Cl 


J-30 


H 


H 


XJ 

a. 


J — LIV»£l2^^ 3 


5 -Br 


4-CF, 

3 


J-30 


H 


H 


XT 
£1 


J— i,/t-£i2^-^ 3 


5-Br 


4-OCF3 


J-30 


H 


H 


XJ 

£1 


J — L/L>£l2^* 3 


5-Br 


4-SFc 
5 


J-30 


H 


XI 

n 


XJ 
£1 


^ — wv>A2V«^ 3 


5-NO2 


4-Cl 


J-30 


H 


XI 
£1 


XJ 

£1 


^ \iA»**2*'"^ 3 


5-NO2 


4-CF, 


J-30 


H 


•* 

H 


XJ 
£1 


J — l,A»£l2V«»£^ 3 


5-NO2 


4-OCF3 


J-30 


H 


H 


H 


J — OuH2Vi>jr 3 




4-SFc 


J-30 


CH3 


H 


H 


XJ 

£1 


5-Cl 


4-Cl 


J-30 


CH3 


H 


H 


1.17 

J— r 


^ »i 


4-CF^ 


J-30 


CH3 


H 


H 


3— C± 


3— IWJ2 


4-OCF, 
^ WU3 


J-30 


CH3 


XT 

n 


XJ 
£1 


3 


5-NO2 


4-Cl 


J-30 


un3 


XT 

£1 


XJ 

£1 


1 — OCH^CF- 


5-Cl 


4-CF3 


J-3u 


£1 


XJ 

£l 


t^3 


H 


5-Br 


4-OCF3 


J— 3U 


XI 


XT 

n 


VJI3 


3-F 




4-Cl 


J— 


£1 


tl 


U£l3 


3 -CI 


5 -NO, 


4-CF3 


J— 


£1 




^3 


3-CF, 


5-Cl 


4-OCF3 




U 

n 


H 


CH, 
\-«3 


3-OCH^CF^ 

2 3 


5-Br 


4-Cl 


u — J u 




H 


GOOC3J3 


H 


5-NO2 


4-CF3 


U J u 




H 


CCX)CH3 


3-F 


5-NO2 


4-OCF3 


J-30 


H 


H 


CCXX2J3 


3-Cl 


5-Cl 


4-Cl 


J-30 


H 


H 


CCXJCHj 


3-CF3 


5-Br 


4-CF3 


J-30 


H 


H 


COCX3i3 


3-OCH2CF3 


5-NO2 


4-OCF3 


J-30 


CH3 


H 


CH3 


H 


5-NO2 


4-Cl 


J-30 


CH3 


H 


CH3 


3-F 


5-Cl 


4-CF3 


J-30 


CH3 


H 


CH3 


3-Cl 


5-Br 


4-OCF3 


J-30 


CH3 


H 


CH3 


3-CF3 


5-NO2 


4-Cl 


J-30 


CH3 


H 


CH3 


3-OCH2CF3 


5-NO2 


4-CF3 


J-30 


CH3 


H 


COOCH3 


H 


5-Cl 


4-OCF3 


J-30 


CH3 


H 


COOCH3 


3-F 


5-Br 


4-Cl 


J-30 


CH3 


H 


COOCH3 


3-Cl 


5-NO2 


4-CF3 


J-30 


CH3 


H 


COOCH3 


3-CF3 


5-NO2 


4-OCF3 


J-30 


CH3 


H 


COOCH3 


3-OCH2CF3 


5-Cl 


4-Cl 
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J 




r2 








2n 


J-32 


H 


H 


H 


H 


H 


• 4-CF3 


J-32 


H 


H 


H 


3-F 


2-COOCH3 


4-OCF3 


J-32 


H 


H 


H 


3 -CI 


2-CN 


4 -CI 


J-32 


H 


H 


H 


3-CF3 


2-CN 


4-CF3 


J-32 


H 


H 


H 


3-OCH2CF3 


2-CN 


4-CXT3 


J-32 


H 


H 


H 


H 


2-CN 


4-Cl 


J-32 


H 


H 


H 


3-F 


2-SCH3 


4-CF3 


J-32 


H 


H 


H 


3 -CI 


2-C6H5 


4-OCF3 
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Table 4 




wherein G, R^, R^, R*^, Xj^, and 2,^ are identified in the following 
Table. 



6 


Rl 


r2 


r3 


Xk 






G-2 


H 


H 


H 


H 


CN 


5-Cl 


G-2 


H 


H 


H 


H 




5-Br 


G-2 


H 


H 


H 


H 


CN 


5-CF3 


G-2 


H 


H 


H 


H 


CF3 


5-Cl 


6-2 


H 


H 


H 


H 


CF3 


5-Br 


G-2 


H 


H 


H 


H 


CF3 


5-CF3 


G-2 


H 


H 


H 


H 


NO2 


5-Cl 


G-2 . 


H 


H 


H 


H 


NO2 


5-Br 


G-2 


H 


H 


H 


H 


NO2 


5-CF3 


G-2 


H 


H 


H 


3-F 


CN 


5-Cl 


G-2 


H 


H . 


H 


3-F 


CN 


5-Br 


G-2 


H 


H 


H 


3-F 


CN 


5-CF3 


G-2 


H 


H 


H 


3-F 


CF3 


5-Cl 


G-2 


H 


H 


H 


3-F 


CF3 


5-Br 


G-2 


H 


H 


H 


3-F 


CF3 


5-CF3 


G-2 


H 


H 


H 


3-F 


NO2 


5-Cl 


G-2 


H 


H 


H 


3-F 


NO2 


5-Br 


G-2 


H 


H 


H 


3-F 


NO2 


5-CF3 


G-2 


H 


H 


H 


3-Cl 


CN 


5-Cl 


G-2 


H 


H 


H 


3-Cl 


CN 


5-Br 


G-2 


H 


H 


H 


3-Cl 


CN 


5-CF3 


G-2 


H 


H 


H 


3-Cl 


CF3 


5-Cl 


G-2 


H 


H 


H 


3-Cl 


CF3 


5-Br 


G-2 


H 


H 


H 


3-Cl 


CF3 


5-CF3 


G-2 


H 


H 


H 


3-Cl 


NO2 


5-Cl. 
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G r2 r3 Zn 



G-2 


H 




ti 
a 


J— U-L 


JOTS 




G-2 


H 


H 


H 


J— CI 




2>— Cr3 


G-2 


H 


H 


H 


3-CF3 


CN 


5 -CI 


G-2 


H 


H 


H 


3-CF3 . 


CN 


5-Br 


G-2 


H 


H 


H 


3-CF3 


CN 


5-CF3 


G-2 


H 


H 


H 


3-CF3 


CF3 


5-Cl 


6-2 


H 


H 


H 


3-CP3 


CF3 


5-Br 


G-2 


H 


H 


H 


3-CF3 


CF3 


5-CF3 


G-2 


H 


H 


H 


3-CF3 


NO2 


5 -CI 


G-2 


H 


H 


H 


3-CF3 


NO2 


5-Br 


G-2 


H 


H 


H 


3-CF3 


NO2 


5-CF3 


G-2 


CH3 


H 


H 


H 


CN 


5-Cl 


G-2 


CH3 


H 


H 


3-F 


1^2 


5-CF3 


G-2 


CH3 


H 


H 


3 -CI 


CF3 


5-Cl 


G-2 


CH3 


H 


H 


3-CF3 


CN 


5-CF3 


G-2 


H 


H 


CH3 


H 


MO2 


5-Cl 


G-2 


H 


H 


CH3 


3-P 


CF3 


5-CF3 


G-2 


H 


H 


CH3 


3 -CI 


CN 


5-Cl 


G-2 


H 


H 


CH3 


3-CF3 


NO2 


5-CF3 


G-2 


H 


H 


COOCH3 


H 


CF3 


5-Cl 


G-2 


H 


H 


COOCH3 


3-F 


CN 


5-CF3 


G-2 


H 


H 


CXXX3J3 


3 -CI 


NO2 


5-Cl 


G-2 


H 


H 


COCXSj 


3-CF3 


CF3 


5-CF3 


G-2 


CH3 


H 


CH3 


H 


CN 


5-Cl 


G-2 


CH3 


H 


CH3 


3-F 


NO2 


5-CF3 


G-2 




H 


CH3 


3 -CI 


CF3 


D-Cl 


G-2 


CH3 


H 


CH3 


3-CF3 


CN 


5-CF3 


G-2 


CH3 


H 


COOCH3 


H 


NO2 


5-Cl 


G-2 


CH3 


H 


COOCSj 


3-F 


CF3 


5-CF3 


G-2 


CH3 


H 




3 -CI 


' CN 


5-Cl 


G-2 


CH3 


H 


COOCH3 


3-CF3 


NO2 


5-CF3 


G-3 


H 


H 


H 


H 


CN 


6-Cl 


G-3 


H 


H 


H 


H 


CN 


6-OCH3 


G-3 


H 


H 


H 


H 


NO2 


6-Cl 


G-3 


H 


H 


H 


H 


NO2 


6-OCH3 


G-3 


H 


H 


H 


H 


CF3 


6-Cl 


G-3 


H 


H 


H 


H 


CF3 


6-OCH3 


G-3 


H 


H 


H 


3.-F 


CN 


6-Cl 


G-3 


H 


H 


H 


3-P 


CN 


6-OCH3 


G-3 


H 


H 


H 


3-F 


NO2 


6-Cl 


G-3 


H 


K 


H 


3-F 


NO2 


6-OCH3 
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G r1 r2 



G-3 


H 


H 


H 


3-F 


CF, 
1^3 


6 -CI 


G-3 


H 


H 








0— w^jci3 


G-3 


H 


H 


12 




PM 


fi— Pi 


G-3 


H 


H 


ti 

XI 




pro 


0— x/Cri3 




rt 


XI 


tl 

XI 


3— CX 




0— CI 






XI 


TJ 

Xl 


3— Ci 


NO2 


6-OCH3 


rs— 


IT 
A 


IT 

xl 


xl 


3 -CI 


CF3 


o-Cl 




xl 


xl 


H 


3 -CI 


CF3 


6-OCH3 


G-3 


n 


H 


H 


3-CF3 


CN 


6-Cl 


G— J 


XI 


♦ T 

Xl 


H 


3-CF3 


CN 


6-OCH3 


G-J 


H 


H 


H 


3-CF3 


NO2 


6-Cl 


G-3 


H 


H 


H 


3-CF3 


NO2 


6-OCH3 


G— J 


TT 

n 


XT 

n 


H 


3-CF3 


CF3 


6-Cl 


G-3 


xl 


H 


H 


3-CF3 


CF3 


6-OCH3 


G-3 


CH3 


H 


H 


H 


CN 


6-Cl 


G-3 


™3 


H 


H 


3-F 


NO2 


6-Cl 


G— 3 




H 


H 


3 -CI 


CF3 


6-Cl 


G-3 


CH3 


H 


H 


3-CF3 


CN 


6-Cl 


\»— J 


XI 


a 


CH3 


H 


NO2 


6-Cl 


v»— J 


Xl 


n 


CH3 


3-F 


CF3 


6-Cl 




tl 


XI 


CH3 


•a— r»T 
J— L.± 


CN 


0— CI 


G-3 


I{ 


n ' 

n 


CH3 


7— pw 
3-CF3 




C PT 

0— CX 


G-3 








XT 
XI 


PT? 
CF3 


0— V-X 


G-3 


H 


H 


COOCH3 


3-F 




fi— Pi 


G-3 


H 


H 


COOCH3 


3 -CI 




6 -PI 


G-3 


H 


H 


COOCH3 




PT7 
CF3 


Pi 

0— W-X 


G-3 


CH3 


H 


CH3 


H 


CN 


6-Cl 


G-3 


CH3 


H 


CH3 


3-F 


NO2 


6-Cl 


G-3 


CH3 


H 




3-Cl 


CF3 


6-Cl 


G-3 


CH3 


H 


CH3 


3-CF3 


CN 


6-Cl 


G-3 


CH3 


H 


COOCH3 


H 


NO2 


6-Cl 


G-3 


CH3 


H 


CXX)CH3 


3-F 


CP3 


6-Cl 


G-3 


CH3 


H 


COOCH3 


3 -CI 


CN 


6-Cl 


G-3 


CH3 


H 


COOCH3 


3-CF3 


ND2 


6-Cl 


G-5 


H 


H 


H 


H 


CN 


6-Cl 


G-5 


H 


H 


H 


H 


NO2 


6-Cl 


G-5 


H 


H 


H 


H 


CF3 


6-Cl 


G-5 


H 


H 


H 


3-F 


CN 


6-Cl 


G-5 


H 


H 


H 


3-F 


NO2 


6-Cl 


G-5 


H 


H 


H 


3-F 


CF3 


6-Cl 


G-5 


H 


H 


H 


3 -CI 


CN 


6-Cl 
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XV 






Y 


*'n 


G-5 


H 


H 


H 






• 0— wX 


G-5 


H 


H 


H 


3 -CI 


CF3 


o-Ci 


G-5 


H 


H 


H 


3-CF3 


CN 


o-Cl 


G-5 


H 


H 


H 


3-CF3 


NO2 


o-Cl 


G-5 


H 


H 


H 


3-CF3 


CF3 


6-Cl 


G-5 


CH3 


' H 


H 


H 


CN 


6-Cl 


G-5 


CH3 


H 


H 


3-F 




6 -CI 


G-5 


CH3 


H 


H 


3 -CI 


CF3 


6-Cl 


G-5 


CH3 


H 


H 


3-CF3 


CN 


6-Cl 


G-5 


H 


H 


CH3 


H 


NO2 


6-Cl 


G-5 


H 


H 


CH3 


3-F 


CF3 


6-Cl 


G-5 


H 


H 


CH3 


3 -CI 


CN 


6-Cl 


G-D 


a 


a. 




J-CF3 


JMU2 




G-5 


H 


H 


C0CX3J3 


H 


CF3 


6-Cl 


G-5 


H 


H 


COOCH3 


3-F 


CN 


6-Cl 


G-5 


H 


H 


COOCH3 


3 -CI 


NO2 


6-Cl 


G-5 


H 


H 


COOCH3 


3-CF3 


CF3 


6-Cl 


G-5 


CH3 


H 


CH3 


H 


CN 


6-Cl 


G-5 


CH3 


H 


CH3 


3-F 


NO2 


6-Cl 


G-5 


CH3 


H 


CH3 


3-Cl 


CF3 


6-Cl 


G-5 


CH3 


H 


CH3 


3-CF3 


CN 


6-Cl 


G-5 




H 


COOCH3 


H 


NO2 


6-Cl 


G-5 


CH3 


H 


CCXX3J3 


3-F 


CF3 


6-Cl 


G-5 


CH3 


H 


COOCH3 


3 -CI 


CN 


6-Cl 


G-5 


CH3 


H 


COOCH3 


3-CF3 


NO2 


6-Cl 
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Table 5 



wherein Q. X^, J, y„, G. R^, and R^ are identified in the 

following Table. 



Q 




J 




G 


Zn 


r1 


r2 


r3 


Q-1 


H 


J-1 


4-COOCH3 


G-1 


4-CXIF3 


H 


H 


H 


Q'l 


K 


J"l 


4-CN 


G-2 


5-CF3 


H 


H 


H 


Q-1 


H 


J-1 


5-Cl 


G-3 


6-Cl 


H 


H 


H 


Q-1 


H 


J-1 


5-CN 


G-5 


6-Cl 


H 


H 


H 


Q-1 


H 


J-2 


5-CN 


G-1 


4-CF3 


H 


H 


H 


Q-1 


H 


J-2 


5-NO2 


G-2 


5-CF3 


H 


H 


H 


Q-1 


H 


J-3 


5-COOCH3 


G-1 


4-OCF3 


H 


H 


H 


Q-1 


H 


J- 6 


H(R^=CF3) 


G-1 


4-CF3 


H 


H 


H 


Q-1 


H 


J-7 


5-Cl 


G-1 


4-OCF3 


H 


H 


H 


Q-1 


H 


J-7 


5-Br 


G-2 


5-CF3 


H 


H 


H 


Q-1 


H 


J-7 


5-CF3 


G-3 


6-Cl 


H 


H 


H 


Q-1 


H 


J-7 


5-COOCH3 


G-5 


6-Cl 


H 


H 


H 


Q-1 


H 


J-7 


4-CF3 


G-1 




H 


H 


H 


Q-1 


H 


J-7 


4-COOC2H5 


G-2 


5-CF3 


H 


H 


H 


Q-1 


H 


J-7 


4-CH3,5-CQOC2H5 


G-3 


6-Cl 


H 


H 


H 


Q-1 


H 


J-7 


4-CF3,5-COOC2H5 


G-5 


6-Cl 


H 


H 


H 


Q-1 


H 


J-7 


5-CF3 


G-1 


4-OCF3 


CH3 


H 


H 


Q-1 


H 


J-7 


5-COOCH3 


G-2 


5-CF3 


H 


H 


CH3 


Q-1 


H 


J-7 


4-CF3 


G-3 


6-Cl 


H 


H 


COOCH3 


Q-1 


H 


J-7 


4-CCXX:2H5 


G-5 


6-Cl 


CH3 


H 


CH3 


Q-1 


H 


J-7 


4-CH3,5-COOC2H5 


G-1 


4-CF3 


CH3 


H 


COCX33 


Q-1 


4 -CI 


J-7 


5-CF3 


G-1 


4-OCF3 


H 


H 


H 


Q-1 


4-Cl 


J-7 


5-COOCH3 


G-2 


5-CF3 


H 


H 


H 


Q-1 


4-Cl 


J-7 


4-CF3 


G-3 


6-Cl 


H 


H 


H 


Q-1 


4 -CI 


J-7 


4-C0CX:2H5 


G-5 


6-Cl 


H 


H 


H 
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Q 


JC 


J 


m 


6 


Za 


r1 


r2 


r3 




4-Br 


J-7 




G-1 






H 


H 


0-1 


4 -Br 


J-7 


4-CF, 
3 


G-2 


5-CF3 


H 


H 


H 


W ^ 


4-Br 


J-7 


4-CH3 , S-COOCjHg 


G-3 


6-Cl 


H 


H 


H 




Tt JP«L 


iJ-7 


4-CF-. 5-COOC-^Hr 


G-5 


6-Cl 


H 


H 


H 


y— ± 




u / 




G-1 


4-OCF3 


H 


H 


H 


W J- 




.T-7 




G-2 


5-CF3 


H 


H 


H 


A-1 

y-i 


Tk— J 


W 1 




G-3 


6 -CI 


H 


H 


H 


A— 1 

y-j. 


*— L-j? 


.T-7 


*— ^ f i?^^w\^Vi»2"5 


G-5 


6 -CI 


H 


H 


H 


Q-1 


rar 

n 


u— O 


^— v-Tl^ 


\9 Jm 


4-.np. 


u 

n 




H 


Q-1 


n 


T 1 A 

u-iU 




vr— X 


WwT 3 


IT 
XI 




H 


Q-1 


H 


J-13 


H(R^=CH3) 


G-1 


4— Cr 3 


u 
n 


TJ 

£1 


Zl 

XI 


Q-1 


H 


J-14 




G-1 


4-OCF3 


H 


TJ 

£1 


TJ 

xi 


Q-1 


H 


J-15 


3-CH3 (R^sCHj) 


G-1 


4-CF3 


H 


H 


H 


Q-1 


H 


a-17 


HCR^sSOjCHj) 


6-1 


4-OCF3 


H 


H 


H 


Q-1 


H 


J-20 


5-SCH3 (R^=sCH3) 


G-1 


4-CF3 


H 


H 


tj 

XI 


Q-1 


H 


iJ-21 


5-CH3 


G-1 


4-OCF3 


H 


11 


XI 


Q-1 


H 


J-23 


3-CH3 


G-1 


4-CF3 


H 


xl 


XJ 

xl 


Q-1 


H 


iJ-24 


H 


G— 1 


4 —out 3 


H 


rj 
XI 


XI 


Q-1 


H 


J-2o 


3-CH3 


G-1 


4— Cr 3 


r» 
n 


tJ 
Xl 


XT 

XI 


Q-1 


H 


J-27 


5-Cl 


G-1 


4— OCF3 




tj 
11 


TJ 
XI 


Q-1 


H 


J-27 


5 -Br 


G-2 


5-CF3 


TT 

n 


Xl 


tJ 
XI 


Q-1 


H 


J-27 


5—1 




0— Ul 


tj 
n 


XI 


tJ 

XI 
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In the present invention, the pesticide means, in 
particular f an agent for controlling insect pests. 

The confound of the present invention exhibits 
pesticidal effects against various insect pests at an 
5 extremely low dose. The insect pests include, for 
exan^le, agricultural insect pests such as green rice 
leafhopper f Neohotettix cincticeps) , brown rice 
planthopper (Nilaparvata luqens ) , green peach aphid 
( Mvzus Eersicae), 28-spotted ladybird (Epilachna 
viointioctopunctata ) , tobacco budworm ( Eeliothis 
virescens), european corn borer ( Ostrinia nubilalis )r 
fall armyworm f Spodoptera frugiperda) , corn earworm 
r Helicoverpa zea) , cabbage armyworm (Mamestra brassicae) , 
common cutworm I Spodoptera litura ) , common white (Pieris 
15 rapae crucivora) , cabbage sawf ly (Athalia rosae 

ruf icornis ) , smaller tea tortrix ( Adoxofhves sp.)r 
oriental tea tortrix ( Homona magnanima )/ rice leaf roller 
( Cnaphalocrocis medinalis ) , diamondback moth (Plutella 
xylostella ) , southern corn rootworm (Diabrotica 
20 undecimpunctata howardi ) , northern corn rootworm (D^ 

lonoicornis barberi ) , western corn rootworm (D^ viroifera 
virgifera) , Colorado potato beetle ( Leptinotarsa 
decemlineata ) ; sanitary insect pests such as common gnat 
f Culex pjpiens pallens ), housefly, German cockroach 
25 f Blattela qermanica )^ ants, fleas and louses; stored 
grain insect pests such as maize weevil f Sitophilus 
zeamais l , red flour beetle ( Tribolium castaneum l and 
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almond moth (Cadra cautella); house pests siuch as 
Formosan subterranean termite f Coptotermes formosanus); 
animal pests such as mites, fleas and louses; indoor dust 
mites such as acarid mites (Acaridae), Derma top haooides 
5 farinae, and Chenvletus malaccensis ; and mollusks such as 
slugs ( Philomvcidae ) and snails. Namely/ the compound of 
the present invention is capable of effectively 
controlling pests such as orthoptera, hemiptera, 
lepidopterar coleopterar hymenoptera, diptera, isoptera 
1.0 and acarina at a low dose. On the other hand, the 

compound of the present invention has been found to be an 
extremely useful compound which is substantially free 
from adverse effects against mammals, fishes, Crustacea 
and beneficial insects. On the basis of this discovery, 
15 the present invention has been accomplished. 

Kow, methods for preparing the compounds of the 
present invention will be described. The compounds of 
the present invention are novel semicarbazone 
derivatives, and representative methods for their 
20 production will be described specifically. 

In the respective methods, Q, J, G, H, X, Y, Z, R^, 
and are as defined above, and each of L^, L^, 
and is an excellent leaving group such as a chlorine 
atom, a bromine atom, an iodine atom, an alkylsulf onate 
25 group or an arylsulf onate group. 
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■* II 
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■ (IV) 
(Process 2) 



Y 
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(V) 



(VI) 



(Process3) 



I" 2 
N.^,R^ 



W 



N 



(I) 



Process 1 

A compound of the formula (III) can be obtained by 
reacting a compound of the formula (II) with e.g» 
phosphorus pentachloride, a mixture of phosphorus 
pentachloride and phosphorus oxychloride, or phosphorus 
oxychloride in an inert solvent or without any solvent, 
or by reacting a coni^und of the formula (II) with 
thionyl chloride in an inert solvent or without any 
solvent. In the case of the reaction with thionyl 
chloride, the reaction proceeds more efficiently if from 
0.001 to 0.1 equivalents of dimethylformamide is added. 
Process 2 

Tfaenr the compound of the formula (III) and a 
compound of the formula (IV) are reacted in the presence 
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or absence of a base in an inert solvent to obtain a 
compound of the formula (V) of the present invention (a 
compound of the formula (I) wherein is a hydrogen 
atom) • 
5 Process 3 

Further r a compound of the formula (I) of the present 
invention can be obtained by reacting the compound of the 
formula (V) of the present invention and a compound of 
the formula (VI) in the presence or absence of a base in 
10 an inert solvent. 

The solvent to be used in Process 1 may, for example, 
be an aromatic hydrocarbon such as benzene or toluene, or 
a halogenated hydrocarbon such as carbon tetrachloride or 
l,lr2-trichloroethane. It is preferred to employ from 1 
15 to 3 equivalents of phosphorus pentachloride in toluene. 
The reaction temperature can be set at an optional level 
within a range of from 0*C to the reflux temperature of 
the reaction mixture. However, it is preferred to 
conduct the reaction at a temperature of from 60*^C to the 
20 reflux temperature. 

The base to be used in Process 2 may, for example, be 
an alkali metal alkoxide such as sodium ethoxide or 
potassium tert-butoxide, an alkali metal hydroxide such 
as sodium hydroxide or potassium hydroxide, an alkali 
25 metal carbonate such as sodium carbonate, potassium 

carbonate or soditim hydrogen carbonate, an alkali metal 
hydride such as sodium hydride or potassium hydride, or 
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an organic base such as triethylamine or pyridine. The 
solvent to be used may be any solvent so long as it does 
not hinder the reaction. For example, a lower alcohol 
such as methanol or ethanol, an aromatic hydrocarbon such 
5 as benzene or toluene r an ether such as diethyl ether ^ 
1,2-dimethoxyethanef tetrahydrofuran or lr4-dioxane, an 
ester such as ethyl acetate , a halogenated hydrocarbon 
such as dichloromethane or 1,2-dichloroethaner an amide 
such as dimethylformamide or dimethylacetamide, 
10 acetonitriler dime thylsulf oxide, or water, may be 

mentioned. These inert solvents may be used alone or in 
combination as a mixture. Usually, it is preferred to 
use as the base, from 1 to 2 equivalents of an organic 
base such as triethylamine or pyridine and as a solvent 
15 an aromatic hydrocarbon such as benzene or toluene, or an 
ether such as tetrahydrofuran or diethyl ether. The 
reaction temperature may be set at an optional level 
within a range of from -60 to the reflux temperature of 
the reaction mixture. However, it is preferred to 
20 conduct the reaction within a range of from O^C to reflux 
temperature of the reaction mixture. 

The base to be used in Process 3 may, for example, be 
the same as used in Process 2. The solvent to be used 
may be any solvent so long as it does not hinder the 
25 reaction. For example, it may be a lower alcohol such as 
methanol or ethanol, an aromatic hydrocarbon such as 
benzene or toluene, an ether such as diethyl ether, 1,2- 
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dintethoxyethane r tetrahydrofuran or lr4-dioxaner an ester 
such as ethyl acetate, a ketone such as acetone or methyl 
ethyl ketone, a halogenated hydrocarbon such as 
dlchloromethane or 1,2-dichloroethane, an amide such as 
5 dimethyl£ormamide or dimethylacetamider acetonltrlle, 

dimethylsulf oxide, or water. Such inert solvents may be 
used alone or in combination as a mixture. Usually, it 
is preferred to employ as the base from 1 to 3 
equivalents sodium hydride, potassium hydride, potassium 
10 tert-butoxide, or potassium hydroxide in a polar solvent 
such as tetrahydrofuran or dimethylformamide . The 
reaction temperature can be set at an optional level 
within a range of from -60**C to the reflux temperature of 
the reaction mixture. However, it is preferred to 
15 conduct the reaction at a temperature of from 0*C to 
90*^C. 
Method B 

^.e-Li — Q-c-A-i Q-c--.^ 

20 " orLawessons g NNHR 

" Reagent (Piocess2) 

(Vn) (Proccssl) (Vni) (X) 

W=C=N-G ^Y-^"^ 

(Process3) W N 

H 

(xn) 
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Process 1 

A con5)Ound of the formula (VIII) can be obtained by 
reacting a compound of the formula (VII) and diphosphorus 
pentasulfide in an inert solvent or without solvents or 
5 by reacting a compound of the formula (VII) with a 
Lawesson's reagent in an inert solvent or without 
solvent. 
Process 2 

Then, the con5>ound of the formula (VIII) and the 
10 compound of the formula (IX) are reacted in the presence 
or absence of a desulfurization accelerator in an inert 
solvent or without solvent, to obtain a compound of the 
formula (X). 
Process 3 

15 Further, the compound of the formula (X) and a 

compound of the formula (XI) are reacted in an inert 
solvent in the presence or absence of a base to obtain a 
compound of the formula (XII) (a compound of the formula 
(I) of the present invention wherein is a hydrogen 

20 atom). The compound of the formula (X) can also be 

obtained by reacting the compound of the formula (IX) to 
the conqpound of the formula (III) obtained in Process 1 
of Method A. 

The solvent to be used in Process 1 may be any 

25 solvent so long as it does not hinder the reaction. For 
example, it may be an aromatic hydrocarbon such as 
benzene or toluene, an ether such as diethyl ether, 1,2- 
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dimethoxyethane, tetrahydrofuran or 1,4-dioxane/ an ester 
such as ethyl acetate r a halogenated hydrocarbon such as 
dichloromethane or 1,2-dichloroethaner an amide such as 
dimethylformamide or dimethylacetamide , acetonitriler 
5 pyridine, dimethylsulf oxide r or water. These inert 
solvents may be used alone or in combination as a 
mixture. Osuallyr it is preferred to employ from 0.5 to 
1,5 mol times r based on the substrate, of diphosphorus 
sulfide in pyridine. The reaction temperature can be set 
10 at an optional level within a range of from O^C to the 

reflux temperature of the reaction mixture. However, it 
is preferred to conduct the reaction at a temperature of 
from 60«*C to the reflux temperature. 

The solvent to be used for Process 2, may be any 
15 solvent so long as it does not hinder the reaction. For 
example, a lower alcohol such as methanol or ethanol, an 
aromatic hydrocarbon such as benzene or toluene, an ether 
such as diethyl ether, 1,2-dimethoxyethane, 
tetrahydrofuran or 1,4-dioxane, an ester such as ethyl 
20 acetate, a halogenated hydrocarbon such as 

dichloromethane or 1,2-dichloroethane, an amide such as 
dimethylformamide or dimethylacetami de , acetonitrile, 
pyridine, dimethylsulf oxide or water, may be mentioned. 
These solvents may be used alone or in combination as a 
25 mixture of two or more of them. 

As a suitable desulfurization accelerator, a copper 
salt such as copper chloride may, for example , be 
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mentioned* 

The reaction ten^erature may be set at any optional 
level from 0*C to the reflux temperature of the reaction 
mixture. However, it is usually preferred to conduct the 
5 reaction, for example, at a tenqperature within a range of 
from 60*^C to the reflux temperature in ethanol. 

The base and the solvent to be used in Process 3, may 
be the same as used in Process 2 in Method A. Usually, 
it is preferred to employ as the base from 0.01 to 2 
10 equivalents of an organic base such as triethylamine or 
pyridine and as the solvent a halogenated hydrocarbon 
such as dichloromethane or 1 , 2-dichl6roethane • The 
reaction temperature can be set at an optional level 
within a range of from 0®C to the reflux temperature of 
15 the reaction mixture. However, it is preferred to 

conduct the reaction at a temperature of from 0**C to 

50*C. 

Method C 

CH3— HjN-NHR^ 

20 I (XIV) ^ ^ , (IX) I 

Q-C-N-J ^ Q-C=N-J ^ Q-C-N-J 

II Base II - 

S ,x SCH3 _ NNHR^ 

( Process 1 ) ( Process 2 ) 

(Xni) (XV) (XVI) 



H 

W=C=N-G ^wN-J 

(XI) j5 r2 

25 ^ "N' 

(Process3) 1 < 

H 

(xvn) 
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Process 1 

A con^und of the formula (XV) can be obtained by 
reacting a compound of the formula (XIII) (an 
intermediate of the formula (VIII) as described in Method 
5 B wherein is a hydrogen atom) with a compound of the 
^formula (XIV) in a solvent inert to the react ion r if 
necessary in the presence of a suitable base. 
Process 2 

Then, the compound of the formula (XV) and a compound 
10 of the formula (IX) are reacted in a solvent inert to the 
reaction or without any solvent, if necessary in the 
presence of a suitable base to obtain a compound of the 
formula (XVI) (an intermediate of the formula (X) as 
described in Method B wherein is a hydrogen atom) . 
15 Process 3 

Further, the compound of the formula (XVI) and a 
compound of the formula (XI) are reacted in a solvent 
inert to the reaction, if necessary in the presence of a 
suitable base, to obtain a compound of the formula (XVII) 
20 (a compound of the formula (I) of the present invention 
wherein R^==r3=H) . 

The base to be used in Process 1 may be the same as 
used in Process 2 in Method A. 

The solvent to be used, may be the same as used in 
25 Process 3 in Method A. 

Usually, it is preferred to employ as a base, for 
example, from 1 to 3 equivalents, based on the substrate. 
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of sodium hydride, potassium hydride, potassium tert- 
butoxide, potassium carbonate or potassium hydroxide in a 
polar solvent such as tetrahydrofuran, dimethylformamide, 
acetonitrlle or acetone. 

The reaction temperature may be set at any optional 
level from -60»C to the reflux ten^rature of the 
reaction mixture. However, it is preferried to conduct 
the reaction within a range of from CC to 90»C. 

Processes 2 and 3 can be carried out in the same 
manner as in Method B. 



Method D 



r'-n-g 

I 

H 

(xvm) 



Phosgrae 



( Process 1 ) 



O 

CI-C-N-G 
i , 



(XK) 



Q-C-N-J 
NNHR^ 
(X) 



(Process 2) 



» 2 



(I) 



Process 1 

20 A compound of the formula (XIX) can be obtained by 

reacting a compound of the formula (XVTII) with phosgene 
or a phosgene equivalent (phosgen dimer or triphosgene) # 
if necessary in the presence of a suitable base. 
Process 2 

25 Then, the coxtqpound of the formula (XIX) and a 

compound of the formula (X) are reacted in a solvent 
inert to the reaction r if necessary in the presence of a 
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suitable base, to obtain a compound of the formula (I) of 
the present invention wherein R^^H. 

« 

The base to be used in Process 1, may be the same as 
used in Process 2 in Method A. 
5 The solvent to be used may be any solvent so long as 

it does not hinder the reaction. For example, an 
aromatic hydrocarbon such as benzene or toluene, an ether 
such as diethyl ether, lr2-dimethoxyethane, ethylene 
glycol dimethyl ether, tetrahydrofuran or 1,4-dioKane, an 

10 ester such as ethyl acetate, a halogenated hydrocarbon 
such as dichloromethane or 1,2-dichloroethane, an amide 
such as dimethylformamide or dimethylacetamide , 
acetonitrile, or pyridine, may be mentioned. These 
solvents may be used alone or in combination as a mixture 

15 of two or more of them. 

Usually, it is preferred to react the compound with 
phosgene in e.g. a solvent mixture of 
dichloromethane/ethylene glycol dimethyl ether in the 
presence of from 1 to 3 equivalents, based on the 

20 substrate, of sodiian hydride. The reaction temperature 
may be set at an optional level from O^C to the reflux 
temperature of the reaction mixture. However, it is 
preferred to carry out the reaction within a range of 
from 0»C to 25*C. 

25 The base to be used in Process 2, may be the Scune as 

used in Process 2 in Method A. 

The solvent to be employed, may be the same as used 
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in Process 1 of this method. 

Usually, it is preferred to carry out the reaction in 
a solvent such as dichloromethane or tetrahydrofuran 
using as the base from 1 to 3 equivalents r based on the 
5 substrate, of an organic base such as triethylamine or 
pyridine. 

The reaction temperature may be set at any optional 
level from 0*C to the reflux temperature of the reaction 
mixture. However r it is preferred to carry out the 
10 reaction within a range of from 0 to 25*C. 
Method E 

Q i^j R^L^ Qs^N-J RV Q^n-j 

II (XXI) II . (xxn) Ji . 

" W'^^N-*' w'^N-" y/^^'" 

H H R^ 

(XX) (xn) (I) 

This method is a method of introducing and R*' into 
20 a compound of the formula (XX) of the present invention 
wherein = = hydrogen atom. A compound of the 
formula (XII) of the present invention can be obtained by 
reacting a compound of the formula (XX) of the present 
invention and a compound of the formula (XXI) in the 
25 presence of a base in an inert solvent. Then, the 

confound of the formula (XII) of the present invention 
and a compound of the formula (XXII) are reacted in the 
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presence of a base in an inert solvent to obtain a 
compound of the formula (I) of the present invention. 
The base to be used in this reaction may, for example, be 
the same as used in Process 2 in Method A. The solvent 
5 to be used may be any solvent so long as it does not 

hinder the reaction. For example, it may be the same as 
in Process 3 in Method A. Usually, it is preferred to 
employ as the base from 1 to 3 equivalents of sodium 
hydride, potassium hydride, potassium tert-butoxide or 
10 potassium hydroxide in a polar solvent such as 

tetrahydrofuran or dimethylf ormcunide . The reaction 
temperature can be set at an optional level within a 
range of from -60**C to the reflux temperature of the 
reaction mixture. However, it is preferred to conduct 
15 the reaction at a temperature of from 0*C to 90®C. In 

this reaction, in the case where R^^R^, a compound of the 
formula (I) of the present invention can be obtained 
without isolating the compound of the formula (XII) by 
using two equivalents of the compound of the formula 
20 (XXI) and two equivalents of a base. 

Preparation of starting materials and intermed iates in 
Methods A to E 



Q-H S=C=N-J CB^—lJ 

„ (xxm) ^ (XXV) ? (XIV) o-c-N-j 

25 . ^ Q-C-N-J ^ ^ V" ^ 



Base " SCH3 

Q-Hal (Process 1) S (Process2) ^ 

(XXIV) (xni) (XV) 
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As another method for producing the intermediate of 
the formula (XIII) or (XV), a compound of the formula 

(XXIII) or (XXIV) is treated with from 1 to 2 equivalents 
of a reactant such as n-butyl lithium or lithium 

5 diisopropylamide in a solvent inert to the reaction and 
then reacted with a compound of the formula (XXV) to 
obtain a compound of the formula (XIII). The obtained 
compound of the formula (XIII) is reacted with a compound 
of the formula (XIV) in the same manner as in Process 1 
10 in Method C to obtain a compound of the formula (XV). 

Further, the compound of the formula (XV) can be 
prepared from the compound of the formula (XXIII) or 

(XXIV) by one pot by adding the compound of the formula 
(XIV) to the reaction mixture without isolating the 

15 compound of the formula (XIII). 

The suitable solvent to be used for this reaction, 
may, for exanqole, be an ether such as diethyl ether, 1,2- 
dimethoxyethane, tetrahydrofuran or 1,4-dioxane, or a 
phosphoric amide such as hexamethylphosphoric triamide. 
20 These solvents may be used alone or in combination as a 
mixture of two or more of them. 

The reaction temperature can be set at an optional 
level from -78®C to the reflux temperature of the 
reaction mixture. However, it is preferred to carry out 
25 the reaction within a range of frcan -78®C to 25*C. 

On the other hand, in this method, the conqpound of 
the formula (XXIII) wherein Q is Q-5, Q-14, Q-18 or Q-22, 
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may be reacted with a compound of the formula (XXV) in a 
solvent inert to the reaction r if necessary in the 
presence of a suitable base, to obtain a COTipound bf the 
formula (XIII) wherein Q is Q-5r Q-14f Q-18 or Q-22. 
5 The base to be used for this reaction, may be the 

same as used in Process 2 in Method A, 

The solvent to be used, niay be the same as used in 
Process 3 in Method A. 

Usually it is preferred to carry out the reaction in 
10 a solvent such as tetrahydrofuran or dichloromethane 

without using any base, or to carry out the reaction by 
firstly preparing an alkali metal salt by using as a base 
from 0.01 to 2 equivalents, based on the substrate, of an 
organic base such as triethylamine, or from 1 to 2 
15 equivalents, based on the substrate, of sodium hydride or 
the like. 

The reaction temperature may be set at an optional 
level from -20*^C to the reflux temperature of the 
reaction mixture. However, it is preferred to carry out 

20 the reaction within a range of from 0 to 25*C. The 

coii5)Ound of the formula (XV) wherein Q is Q-5, Q~14, Q-18 
or Q-22, can be obtained by reacting the obtained 
con5>ound of the formula (XIII) with a compound of the 
formula (XIV) in the same manner as in Process 1 in 

25 Method C. Further, in a case where this reaction is 

carried out by firstly preparing an alkali metal salt by 
means of e.g. sodium hydride, it is possible to produce 
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the compound of the formula (XV) by one pot from the 
compound of the formula (KXIII) by adding from 1 to 2 
equivalents of the compound of the formula (XIV) to the 
reaction mixture. 

Q-C-a + R^-N-J ^ Q-C-N-J 

H O 



(XXVI) (xxvn) (ynj 



Q-C--CI + H2N-J Q-C-N-J ^Q-C-N-J 

(XXVI) (XXVni) (H) (VH) 

(R^9tH) 

The compound of the formula (VII) to be used as a 
starting material in Method B, can be obtained by 

15 reacting a compound of the formula (XXVI) and a compound 
of the formula (XXVII) in the presence of a base in a 
solvent inert to the reaction. 

The base to be used for this reaction, may, for 
exaicple, be an alkali metal carbonate such as sodium 

20 carbonate, potassium carbonate or sodium 

hydrogencarbonate , an alkali metal hydride such as sodium 
hydride or potassium hydride, or an organic base such as 
triethylamine or pyridine. 

The solvent to be used, may be any solvent so long as 

25 it does not hinder the reaction. For example, an 

aromatic hydrocarbon such as benzene or toluene, an ether 
such as diethyl ether, l,2'-dimethoxyethane. 
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tetrahydrofuran or lf4-dloxane, an ester such as ethyl 
acetate f a halogenated hydrocarbon such as 

« 

dichloromethane or 1,2-dichloroethanef an amide such as 
dimethylformamide r dimethylacetamide , acetone r 
5 acetonitriler or water, may be mentioned. These solvents 
may be used alone or in combination as a mixture o£ two 
or more of them. 

Usually/ it is preferred to employ as the base from 1 
to 3 equivalents, based on the substrate, of an organic 
10 base such as triethylamine or pyridine in a solvent such 
as tetrahydrofuran, ethyl acetate, dichloromethane or 
benzene. The reaction tes^erature may be set at any 
optional level from -60®C to the reflux tenperature of 
the reaction mixture. However, it is preferred to carry 
15 out the reaction within a range of from 0 to 120^C. 

Further, the compound of the formula (VII) wherein 
R^^H, can be produced also by reacting a compound of the 
formula (II) which can be produced by reacting the 
compound of the formula (XXVI) and the compound of the 
20 formula (XXVIII) in the same manner, with a compound of 
the formula (VI), if necessary in the presence of a base 
in a solvent inert to the reaction. 

The base to be used here, may be the same as used in 
Process 2 in Method A. 
25 The solvent to be used, may be the same as used in 

Process 3 is Method A. 

Usually, it is preferred to use as the base from 1 to 
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3 equivalents, based on the substrate, of sodium hydride, 
potassium hydride, potassium tert-butoxide or potassium 
hydroxide in a polar solvent such as tetrahydrofuran or 
dimethylformamide, or to use as the base from 1 to 3 
equivalents, based on the substrate, of potassium 
carbonate in a polar solvent such as dimethylformamide, 
acetonitrile or acetone. 

The reaction temperature may be set at an optional 
level of from -60«»C to the reflux toaperature of the 
reaction mixture. However, it is preferred to carry out 
the reaction within a range of from 0 to 90»C. 



HjN-NHR^ 2 

W=C=N-G : " HjN-N-C-N-G 

W 



(XI) 



(XXK) 



A con5)ound of the formula (XXIX) (an intermediate of 
the formula (IV) in Method A wherein r3=H) can be 
obtained by reacting a compound of the formula (XI) and a 

20 compound of the formula (IX) in the presence or absence 
of a catalyst in an inert solvent. The catalyst to be 
used in this reaction may, for example, be an organic 
base such as triethylenediamine or diazabicycloundecene . 
The amount of the catalyst to be used can be set at an 

25 optional level within a range of from 0.001 wt% to 10 
wt%, relative to the compound of the formula (XI). 
However, an amount of from 0.1wt% to 1 wt% is preferred. 
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The solvent may be any solvent so long as it does not 
hinder the reaction. For example r it may be an aromatic 



diethyl ether, 1 , 2-dimethoxyethane , tetrahydrofuran or 
5 1,4-dioxane, an ester such as ethyl acetate, a 
halogenated hydrocarbon such as dichloromethane r 
chloroform or lr2-dichloroethane, an amide such as 
dimethylformamide or dimethylacetamide, acetonitriler 
dime thylsulf oxide, or water. These inert solvents may be 

10 used alone or in combination as a mixture. The reaction 
temperature can be set at an optional level within a 
range of from -60*C to the reflux temperature of the 
reaction mixture. However, it is preferred to conduct 
the reaction at a temperature of from O^C to 50'*C. In 

15 this reaction, the molar ratio of the reactants is not 
particularly limited. However, in order to obtain the 
compound of the formula (XXIX) in good yield, it is 
preferred to employ the compound of the formula (IX) in a 
slightly excess amount relative to the compound of the 

20 formula (XI). 



hydrocarbon such as benzene or toluene, an ether such as 





(Process 1 ) 



H 

(XXXI) 



25 



W 



II 



H2NNH-C-N-G 
* I 



( Process 2 ) 



H 



(xxxn) 
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A compound of the formula (XXXI) can be obtained by 
reacting a compound of the formula (XXX) and a compound 
of the formula (XI) in the presence or absence of a 
catalyst in an inert solvent. The catalyst # the solvent 
5 and the reaction conditions such as the temperature to be 
used in this reaction may be similar to those in 
synthesis of the compound of the formula (XXIX). It is a 
feature of this method that the compound of the formula 
(XXXI) can be obtained in good yield by using equimolar 
10 amounts of the coinpound of the formula (XXX) and the 

compound of the formula (XI). In Process 2, the compound 
of the formula (XXXI) is reacted in the presence of an 
acid in an inert solvent to obtain a compound of the 
formula (XXXII) (an intermediate of the formula (IV) in 
15 Method A wherein r2=r3=h) . The acid to be used may, for 
example, be an inorganic acid such as hydrochloric acid 
or sulfuric acid, or an organic acid such as 
paratoluenesulfonic acid or trifluoroacetic acid. The 
solvent may be any solvent so long as it does not hinder 
20 the reaction. For example, it may be a lower alcohol 

such as methanol or ethanol, an aromatic hydrocarbon such 
as benzene or toluene, an ether such as diethyl ether, 
1,2-dimethoxyethane, tetrahydrofuran or 1,4-dioxane, an 
ester such as ethyl acetate, a halogenated hydrocarbon 
25 such as dichloromethane, carbon tetrachloride or 1,2- 
dichloroethane, an amide such as dimethylf ormamide or 
dime thy lace tamide , acetoni tr ile , dime thy Isulf oxide , 
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acetic acid, or water. These inert solvents may be used 
alone or in combination as a mixture. Usually r it is 
preferred to employ from 1 to 50 equivalents of 
hydrochloric acid in a lower alcohol such as methanol or 
5 ethanol. The reaction temperature can be set at an 

optional level within a range of from -60*C to the reflxix 
temperature of the reaction mixture. However r it is 
preferred to conduct the reaction at a temperature of 
from 0*C to the reflux temperature of the reaction 
10 mixture. 

In the respective methods, the molar ratios of the 
respective reactants are not particularly limited. 
However, it is advantageous to conduct the reactions in 
equimolar or close to eguimolar amounts. 
15 When it is necessary to purify the compound of the 

present invention, the compound can be separated and 
purified by an optional purification method such as 
recrystallization, column chromatography or thin layer 
chromatography . 

20 When the compound of the present invention is to be 

used as a pesticide, it is usually applied as admixed 
with a suitable carrier, for example, a solid carrier 
such as clay, pulp, bentonite, diatomaceous earth or fine 
silica powder, or a liquid carrier such as water, an 

25 alcohol (such as isopropanol, butanol, benzyl alcohol or 
furfuryl alcohol), an aromatic hydrocarbon (such as 
toluene or xylene), an ether (such as anisol), a ketone 
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(such as cyclohexanone or isophorone), an ester (such as 
butyl acetate) f an acid amide (such as N- 
methylpyrrolidone) or a halogenated hydrocarbon (such as 
chlorobenzene) • If desired, a surfactantr an emulsifier, 
5 a dispersantr a penetrating agent r an extender, a 

thickener, an anti-freezing agent, an anti-solidification 
agent and/or a stabilizer may be added. It may be 
practically used in the form of an optional formulation 
such as a liquid formulation, an emulsifiable 
10 concentrate, a wettable powder, a dry flowable, a 
flowable, a dust or a granule. 

Further, at the time of forxBulation or application, 
the compound of the present invention may be mixed with 
various other herbicides, insecticides, miticides, 
15 nematocides, fungicides, plant growth regulating agents, 
synergists, fertilizers or soil improving agents, as the 
case requires. 

Particularly by mixing it with other agricultural 
chemicals or plant hormones, it can be expected to reduce 
20 the cost by a reduction of the dose in its application, 
to broaden the insecticidal spectrum due to synergistic 
effects of the mixed agents or to obtain higher 
pesticidal effects. In such a case, it is possible to 
combine it with a plurality of known agricultural 
25 chemicals. Compounds disclosed in 1994 Issue of Farm 
Chemicals Handbook may, for example, be mentioned as 
types of agricultural chemicals which can be used in 
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admixture with the compound of the present invention. 

The dose in application of the compound of the 
present invention varies depending upon the application 
site, the application season, the manner of application 
5 and the type of. the crop plant. However, it is usually 
in an amount of from 0.005 to 50 kg/ha as the amount of 
active ingredient. 

Now, Formulation Examples will be given in which 
conqpounds of the present invention are used. However, it 
10 should be understood that the present invention is by no 
means restricted to such specific Formulation Examples. 
In the following Formulation Examples, "parts" means 
"parts by weight". 
Wet table powder 

15 Compound of the present invention 5 to 80 parts 

Solid carrier 10 to 85 parts 

Surfactant 1 to 10 parts 

others 1 to 5 parts 

"others" an antisolidif ication agent may, for 
20 example, be mentioned. 

Emulsifiable concentrate 

Compound of the present invention 1 to 30 parts 

Liquid carrier 30 to 95 parts 

Surfactant 5 to 15 parts 

25 Flowable 

Confound of the present invention 5 to 70 parts 

Liquid carrier 15 to 65 parts 
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surfactant 5 to 12 parts 

Others 5 to 30 parts 

As "others" an antifreezing agent and a thickener 
mayr for example f be mentioned. 
Dry flowable 

Con^MDUhd of the present invention 20 to 90 parts 
Solid carrier 10 to 60 parts 

surfactant 1 to 20 parts 

Granule 

CoK^und of the present invention 0.1 to 10 parts 
Solid carrier 90 to 99.99 parts 

Others 1 to 5 parts 

Dust 

Compound of the present invention 0,01 to 30 parts 
Solid carrier 67 to 99.5 parts 

Others 0 to 3 parts 

Now# the present invention will be described in 
further detail with reference to Examples (Preparation 
Examples, Formulation Examples and Test Examples). 
20 PREPARATION EXAMPLES 

The compounds of the present invention were prepared 
or can be prepared in accordance with the following 
Preparation Examples. However, it should be understood 
that the present invention is by no means restricted by 
25 such specific Preparation Examples. 
PREPARATION EXAMPLE 1 

N- ( 4-cvanophenvl W2"thiophenecarboxamide 4"( 4- 



15 
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trif luoromethoxvphenvDsemicarbazone (Compound No. 1-13 
of the present invention) 

Process 1 : f 4-cvanophenvl ) -2-thiophenecarbbxamide 

25 m£ o£ a benzene solution containing 8.04 g o£ 2- 
5 thenoyl chloride was dropvise added to 75 of a benzene 
solution containing 8,04 g of 4-aminobenzonitrile and 
6.07 g of triethylamine at room temperature with 
stirring. After completion of the dropwise addition, 
stirring was further continued overnight at room 

10 temperature. The solvent was distilled off under reduced 
pressure # and then 300 m^ of ethyl acetate was added. 
The mixture was washed twice with water and dried over 
anhydrous sodium sulfate. The solvent was distilled off 
under reduced pressure r and the residue was 

15 recrystallized from diisopropyl ether to obtain 12.32 g 
of the desired compound. 
Melting point; 205.0-206. 0"»C 

^HNMR ( CDC^3-DMSO-dg rMe^Si , 60MHz ) 510 . 6 2 ( s r IH r NH) / 7.20- 
8.21(mr7HrAr). 

20 Process 2; N-( 4-cvanophenvl)-2-thiophenecarboxamide 4-(4- 
trif luoromethoxvphenyl ) semicarbazone 

1.14 g of N-( 4-cyanophenyl)-2-thiophenecarboxamide 
and 1.14 g of phosphorus pentachloride were added to 10 
m^ of toluene, and the mixture was stirred for 3 hours 

25 under reflux under heating. The solvent and the formed 
phosphorus oxychloride were distilled off under reduced 
pressure, and the residue was dissolved in 10 mi of 
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benzene. Thenr 0.50 g of trie thy lamine and 1.18 g of 4- 
(4-trif luoroitiethoxyphenyl)semicarbazide were added 
thereto, and the mixture was stirred for 2 hours under 
reflux under heating. Then, 150 m£ of ethyl acetate was 
5 added thereto, and the mixture was washed with water and 
then dried over anhydrous sodium sulfate. The solvent 
was distilled off under reduced pressure. The residue 
was washed with diisopropyl ether to obtain 0.70 g of the 
desired conqpound, 
10 Melting point: 185. 0-186. 0*C 

^HNMR ( CDC^3-DMS0-dg , Me4Si , 6 OMHz ) M . 67 ( s , IH , OT ) , 
8.83(3, lH,ira), 8.77{s,lH,ira), 6.53-7.73(m,llH,Ar ) . 
PREPARATION EXAMPLE 2 

N" f 4-cvanophenvl ) "N-methvl-2-thiophenecarboxamide 4- ( 4- 
25 trif luoromethoxvphenvDsemicarbazone (Compound No. 1-45 
of the present invention) 
Process 1; N-f 4-cyanophenvl)-N-methvl-2- 
thiophenecarboxamide 

1.63 g of sodium hydride (purity: 55%) was suspended 
20 in 30 m^ of dimethylf ormamide, and 50 m£ of a 

dimethylf ormamide solution containing 7.80 g of N-(4- 
cyanophenyl)-2-thiophenecarboxamide prepared in Process 1 
in Example 1, was dropwise added thereto with stirring 
under cooling with ice. After completion of the dropwise 
25 addition, stirring was continued for 30 minutes at room 
temperature. Then, 9.66 g of methyl iodide was added, 
and stirring was further continued overnight at room 
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temperature. Then, the mixture was heated at 60*C for 30 
minutes to complete the reaction. The solvent was 
distilled off under reduced pressure , and 200 m£ of ethyl 
acetate was added to the residue. The mixture was washed 
5 with water and dried over anhydrous sodium sulfate. The 
solvent was distilled off under reduced pressure, and the 
residue was triturated in the diisopropyl ether to obtain 
6.47 g of the desired compound. 
Melting point: 128. 0-130. 0*^C 
10 ^HNMRtCDC^grMe^Si, 60MHz )J7. 71(s r IHr Ar ) , 7.62(s AHrAr ) , 
6.B5-7.84(mr5H,Ar), 3.48(s,3HrCH3) . 
Process 2: N-f 4"Cvanot)henvl WN-methvl-2" 
thiophenecarbothioamide 

6.47 g of N-(4-cyanophenyl)-N-methyl-2-' 
15 thiophenecarboxamide and 6.23 g of diphosphorus 

pentasulfide were added to 30 m^ of pyridine, and the 
mixture was stirred for 2 hours under reflux under 
heating and then added to 300 m^ of ice water. The 
mixture was made alkaline by an addition of an aqueous 
20 sodium hydroxide solution and then extracted with 200 me 
of ethyl acetate. The organic layer was washed twice 
with dilute hydrochloric acid and dried over anhydrous 
sodium sulfate. The solvent was distilled off under 
reduced pressure. The residue was washed with 
25 diisopropyl ether to obtain 6.00 g of the desired 
compound. 

Melting point: 95.0-96.0*C. 
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Process 3: K-(4-cvanophenvl WN-roet hvl-2- 
thioohenecarboxamide hvdrazone 

6.00 g of N-(4-cyanophenyl)-N-inethyl-2- 
thiophenecarbothioamide and 4.67 g of hydrazine 
5 monohydrate were added to 100 m£ of ethanol, and the 
mixture was stirred for 2 hours under reflux under 
heating. The mixture was left to cool to room 
temperature r and then 100 m^ of water was added thereto. 
Then, ethanol was distilled off under reduced pressure. 

10 200 me of ethyl acetate was added to the residue r and the 
mixture was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off under 
reduced pressure, and the residue was recrystallized from 
a solution of a mixture comprising diisopropyl ether, 

15 hexane and ethyl acetate to obtain 4.00 g of the desired 
compound. 

Melting point; 101.0-102.0*0 
^HNMR(CDC^3,Me4Si, 60MHz )*6. 72-7. 52 (m,7H,Ar) , 

5.57(br,2Hrira2), 3.25(s,3H,CT3) . 
20 Process 4; N-4-(cvanophenvl>-N-methvl-2- 

thiophenecarboxamide 4- ( 4-trif luor omethoxyphenyl ) - 

semicarbazone 

0.26 g of N-(4-cyanophenyl)-N-methyl-2- 

thiophenecarboxamide hydrazone, 0.21 g of 4- 
25 trifluoromethoxyphenyl isocyanate and two drops of 

triethylamine were added to 5 m£ of dichloromethane, and 

the mixture was stirred overnight at room temperature. 
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After completion of the reaction r 50 me of ethyl acetate 
was added thereto r and the mixture was washed with water 
and then dried over anhydrous sodium sulfate. The 
solvent was distilled off under reduced pressure. The 
5 residue was washed with diisopropyl ether to obtain 0.40 
g of the desired compound. 
Melting point: 196.0-198.0*^0 

^HNMR ( CDC^3-DMSO-dg , Me^ Si , 6 OMHz ) 5 1 0 . 11 { s r IH , NH ) , 
8.78(SrlHrira)r 6 . 72-7 . 73 (m, IIH, Ar ) r 3.28(s,3Hrra3) . 
10 PREPARATION EXAMPLE 3 

( cvanophenvl ) -4-methvlthiazole-2-carboxamide 4- ( 4- 
trif luoromethoxvphenvDsemicarbazone f Compound Wo. 3 -4 of 
the present invention) 

Process 1; N-4-( cvanophenvl )-4-methvlthia2ole-2- 
15 thiocarboxamide 

32 m^ of n-BuLi (1.68N, hexane solution) was 
dropwise added to SO m^ of a THE solution containing 5.00 
g of 4-methylthioazole with stirring at -78'^C. After 
completion of the dropwise addition r stirring was 

20 continued for 30 minutes at -78**Cr and then 50 m^ of a 
THP solution containing 8.00 g of 4-cyanophenyl 
isothiocyanate was dropwise added thereto. The mixture 
was returned to room temperature, and then the stirring 
was further continued overnight. Then, 30 m£ of IN 

25 was added to the reaction solution, and the mixture was 
extracted with 200 m£ of ethyl acetate. The organic 
layer was washed with water and dried over anhydrous 
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sodium sulfate. The solvent was distilled off under 
reduced pressure. The residue was washed with 
diisopropyl ether to obtain 1.20 g of the desired 
coznpound • 
5 Melting point: 159. 0-161. 0*C 

^HNHR ( CDWj-DMSO-dg , Me^Si r 6 OMHz ) ^11 . 0 0 ( S , IH r NH ) , 
8.32(drJ=6.9Hzr2H,Ar),7.71(d,J=6.9Hzr2H,Ar) , 
7.21(SrlHrthiazole), 2.42(Sr3HrCH3) . 
Process 2; cvanophenvl W4-methvlthiazole-2- 

10 carboxam ^'^^ hy drazone 

1.90 g of N-4-(cyanophenyl)-4-iiiethylthiazole-2- 
thiocarboxamide and 0.64 g of potassium carbonate were 
added to 10 m£ of acetonitrile, and 0.65 g of methyl 
iodide was dropwise added thereto at room temperature, 
15 followed by stirring for 3 hours. Then, potassium 

carbonate was filtered off, and 50 m^ of ethyl acetate 
was added to the filtrate. The mixture was washed with 
water and dried over anhydrous sodium sulfate. The 
solvent was distilled off under reduced pressure to 
20 obtain 1.10 g of methyl N-(4-cyanophenyl)-4- 
methylthiazole-2--thioimidate • 

0.80 g of hydrazine monohydrate was added to 30 m^ of 
an ethanol solution containing 1.1 g of the obtained 
methyl K- ( 4-cyanophenyl ) -4-methyl thiazole-2-thioimidat e , 
25 and the mixture was stirred at room temperature for 4 

hours. Nitrogen gas was blown into the reaction solution 
for 10 minutes, and then 50 m^ of ethyl acetate was added 
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thereto. The mixture was washed with water and dried 
over anhydrous sodium sulfate. The solvent was distilled 
off under reduced pressure r and the residue was washed 
with diisopropyl ether to obtain 0.83 g of the desired 
5 compound. 

Melting point: 151. 0-152. O^C 

Process 3: K-f 4-cvanophenvl^-4-methvlthia2ole-2- 
carboxamide 4- ( 4-tr if luoromethoxyphenyl ) semicarbazone 

10 m^ of a dichloromethane solution containing 0.41 g 

10 of 4-trifluoromethoxyphenyl isocyanate was dropwise added 
to 10 m^ of a dichloromethane solution containing 0.51 g 
of N- ( 4-cyanophenyl ) -4-methylthiazole-2-car boxamide 
hydrazone at room temperature, and stirring was further 
continued overnight at room temperature. The solvent was 

15 distilled off under reduced pressure, and the residue was 
washed with diisopropyl ether to obtain 0.90 g of the 
desired compound. 
Melting point: 148. 0-150. O^C 

^HNMR( CDC^j-DMSO-dg r Me^Si , 60HHZ ) ^9 . 67 ( s , IH , NH) , 
20 9.15(s,lHrNH) , 9.03(s,lH,NH) ,7.80-6. 62 (m,9HrAr ,thia2ole) , 
2.37(s,3H,ra3) . 
PREPARATION EXAMPLE 4 

N- ( 4-cvanophenvl ) -2-chlorothiazole-4-carboxamide 4- ( 4— 
trifluoromethoxvphenvl) semicarbazone (Compound No* 3-5 of 
25 the preisent invention) 

Process 1: ethyl 2-aminothia2ole-4-carboxvlate 

22.0 g of ethyl bromoacetate and 10.0 g of thiourea 
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were added to 100 of ethanolr and the mixture was 
stirred for 5 hours under reflux under heating. The 
mixture was returned to room temperature, and 
precipitated solid was collected by filtration and 
5 dissolved in an aqueous alkaline solution and extracted 
by an addition of 200 m^ of ethyl acetate and dried over 
anhydrous sodium sulfate. The solvent was distilled off 
under reduced pressure to obtain 8.4 g of the desired 
compound as yellow oil. 
10 ^HNMR ( CDC^3-DMSO-dg ^Me^Si ^ 60MHz ) 57 . 33 ( s , IH, thiazole ) / 
7.18(S,2Hrira2)r 4.27(qrJ=7.0H2r2HrCH2)f 
l-33{t,J=7.0HZr3HrCH3) . 

Process 2: ethvl 2-chlorothiazole-4-carboxvlate 

Ethyl 2-aminothia2ole-4-carboxylate was added to a 
15 mixture comprising 30 m^ of concentrated hydrochloric 
acid and 10 m^ of phosphoric acid, and the mixture was 
stirred under cooling with ice. Then, 10 m£ of an 
aqueous solution containing 1.6 g of sodium nitrite was 
dropwise added thereto. After completion of the dropwise 

20 addition, stirring was further continued for 4 hours at 
room temperature. The mixture was dropwise added to 50 
m^ of chloroform having 1.90 g of copper chloride 
suspended therein, at room tenqperature, and stirring was 
further continued for 2 hours. Insoluble substances were 

25 removed by filtration, and the organic layer was dried 

over anhydrous sodium sulfate. The solvent was distilled 
off under reduced pressure to obtain 2.70 g of the 
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desired compound. 

^HNMR ( CDC^3-DMSO-dg r Me^Si / 6 OMHz ) 58 . 12 ( s , IH , thiazole ) , 
4.39(q,J=7.0H2r2Hrqi2) ' 1.37(tr J-7.0HZr3HrCH3) • 
Process 3; 2-chlorothiazole-4"carboxvlic acid 
5 10 m£ of concentrated sulfuric acid and 50 xa^ of 

water were added to ethyl 2-chlorothia2ole-4-carboxylate, 
and the mixture was heated and stirred at 80'C for 3 
hours. The mixture was returned to room temperature and 
extracted with 100 m^ of ethyl acetate and dried over 
10 anhydrous sodium sulfate. The solvent was distilled off 
under reduced pressure to obtain 1.90 g of the desired 
confound. 

^HNMR { CDC^3-DMSO-dg , Me^Si , 6 DMHz ) 512 1 66 ( s , IH r COOH ) , 
8 • 25 ( s , IH r thiazole ) 
15 Process 4: 4-cvanophenvl)-2-chlorothiazole-4- 
carboxamide 

2-chlorothiazole-4-carboxylic acid was converted to 
2-chlorothiazole-4-carboxylic acid chloride by means of 
thionyl chloride. Then, 10 m£ of a dichloromethane 

20 solution thereof was dropwise added to 50 m^ of a 
dichloromethane solution containing 0.71 g of 4- 
aminobenzonitrile and 0.61 g of triethylamine with 
stirring at room temperature. After completion of the 
dropwise additionr stirring was further continued 

25 overnight at rocaa temperature. The solvent was distilled 
off under reduced pressure, and then 100 me of ethyl 
acetate was added thereto. The mixture was washed with 
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water and dried over anhydrous sodium sulfate. The 
solvent was distilled off under reduced pressure, and the 
residue was washed with a 10:1 mixed solution of 
diisopropyl ether/isopropanol to obtain 1.00 g of the 
5 desired compound. 

Melting point: 156. 0-158. 0*C 

^HNMR ( CDC^3-DMSO-dg r Me4Si , 60MH2 )*10 . 07 ( br , 1H,NH ) , 8 . 39- 
7.45(mr4HrAr) , 8.27(s,lHrthia2ole) 
Process 5: K-( 4-cvanophenvll-2-chlorothiazole-4- 
IQ carboxamide 4-(4-trif luoromethoxvphenvllsemic arbazone 
1.00 g of N-(4-cyanophenyl)-2-chlorothiazole-4- 
carboxamide and 0.87 g of phosphorus pentachloride were 
added to 10 m£ of toluene and stirred for 3 hours under 
reflux under heating. The solvent and the formed 
15 phosphorus oxychloride were distilled off under reduced 
pressure r and the residue was dissolved in 10 of 
benzene. Then, 0.38 g of triethylamine and 0.89 g of 4- 
(4-trifluoromethoxyphenyl)semicarbazide were added 
thereto, and the mixture was stirred for 2 hours under 
20 reflux under heating. 150 m^ of ethyl acetate were added 
thereto, and the mixture was washed with water and then 
dried over anhydrous sodium sulfate. The solvent was 
distilled off under reduced pressure. The residue was 
washed with a 10:1 mixed solution of diisopropyl 
25 ether/diisopropanol to obtain 0.10 g of the desired 
compound . 

Melting point: 190. 0-192. O^C 
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^HNMR { CDC^3-D!lS0-dg , Me^ S i , 6 OMHz ) f9 • 4 9 { s , IH r ira ) , 
8.90(Sr2HrNH), 8» 08(s,lHrthia2Ole) , 7 .81-6.60 (ia,8HrAr) . 
PREPARATION EXAMPLE 5 

N- ( 4"CvanoDhenvl ^ pvr role-l-carboxamide 4- 1 4- 
5 trlfluoromethoxvphenvDsemicarbazone (Co mpound No> 3-1 of 
the present invention) 

Process 1: methyl N-( 4-cvanophenvl)pvrrole-l-thio imidate 
1.1 g of sodium hydride (purity: 55%) was suspended 
in 30 m^ of tetrahydrofuran, and 5 m^ of a 
10 tetrahydrofuran solution containing 1.5 g of pyrrole was 
dropwise added with stirring at room tenqperature. After 
conflation of the dropwise addition, the mixture was 
stirred for one hour at room temperature. Then, 20 mi of 
a tetrahydrofuran solution containing 3.2 g of 
15 isothiocyanate was added thereto^ followed by stirring 
for 4 hours. Thenr 4.7 g of methyl iodide was added to 
this mixture, and the mixture was further stirred 
overnight at room tenqperature. The reaction solution was 
poured into water and extracted with 100 m£ of ethyl 
20 acetate. The extract was washed with a saturated sodium 
chloride aqueous solution and dried over anhydrous sodium 
sulfate. The solvent was distilled off under reduced 
pressure, and the residue was washed with diisopropyl 
ether to obtain 4.20 g of the desired product. 
2 5 ^HNMR ( CDCe 3-DMSO-dg , Me4Si , 6 OMHz ) ^7 . 57 { d , J=8 . 2Hz , 2H , Ar ) , 
7. 26-7. 06 {m,2Hf pyrrole) , 6.95(dr J-8.2Hz,2H,Ar ) , 6.47- 
6.17(mr2Hrpyrrole) r 2.27(s,3HrCH3) . 
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Process 2: N-f 4-cvanophenvl)pvrrole-l-ca rbo3caiaide 4-(4" 
trlf luoromethoxvphenvl ) semicarbazone 

0.5 g of hydrazine monohydrate was added to 5 of 
an ethanol solution containing 0*48 g of methyl N-(4- 
5 cyanophenyl)pyrrole-l-thioimidatef and the mixture was 
stirred for 1.5 hours at room ten^erature. Then, 5 m^ of 
ethanol was further added thereto, and the mixture was 
stirred overnight. Then, 20 m^ of ethyl acetate was 
added to the reaction mixture, and the mixture was washed 
10 with water and a saturated sodium chloride aqueous 

solution and dried over anhydrous sodium sulfate. The 
solvent was distilled off under reduced pressure. The 
residue was dissolved in 5 m^ of tetrahydrofuran, and 0.5 
g of 4-trifluoromethylphenyl isocyanate was added 
15 thereto. The mixture was stirred for 4 hours at room 

temperature. Hexane was added thereto, and precipitated 
crystals were collected by filtration and washed. with 
diisopropyl ether to obtain 0.77 g of the desired 
compound . 
20 Melting point: 194. 0-196. 0*C 

^HNHR ( CDC^3-DHSO-dg ,Me4Si , 60HHz ) ^8 • 82 ( br , 2R,im) , 
8.15(br,lH,NH) , 7.62-7.11(m,6H,Ar) , 7.08- 
6. 88(m,2H, pyrrole) , 6.87-6.40(m,2H,Ar) , 6.28- 
6 . 11 (m, 2H,pyr role ) . 
25 PREPARATIOK EXAMPLE 6 

N** 1 4-cvanophenvl ) tyyrazole-l-carboxamide 4- ( 4- 
trifluoromethoxvphenvl) semicarbazone (Compound No. 3-8 of 
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the present invention) 

Process 1: K-f 4-cvanophenvllpvrazole-l-thiocarboxamide 

10 m£ of a dichloromethane solution containing 2.1 g 
of pyrazole was dropwise added to 50 mi of a 
5 dichloromethane solution containing 5 g of 4-cyanophenyl 
isothiocyanater and the mixture was stirred overnight at 
room temperature. The solvent was distilled off under 
reduced pressure r and the residue was washed with 
diisopropyl ether and recrystallized from a solvent 
10 mixture of hexane/ethyl acetate to obtain 5.2 g of the 
desired compound. 

^HNMR (CDC^3-DMSO-dg,Me4 Si r 60MHz )S1X . 00 (br r 1H,NH) , 
8 . 75 { br , lH,pyrazole ), 8 . 16-7 . 48 (m, 5Hr Ar , pyrazole ) r 
6.48(br ,lH,pyrazole) . 

15 Process 2; methyl N-( 4-cvanophenvl-pvrazole-l-thioimidate 
3.8 g of potassium carbonate was added to 30 m^ of an 
acetonitrile solution of N-{4-cyanophenyl)pyrazole-l- 
thiocarboxamide, and the mixture was stirred for 30 
minutes at room temperature. Then, 3.3 g of methyl 

20 iodide was dropwise added thereto, and the mixture was 
stirred overnight. Then, potassium carbonate was 
filtered off, and 50 m^ of ethyl acetate was added to the 
filtrate. The mixture was washed with water and a 
saturated sodium chloride aqueous solution and dried over 

25 anhydrous sodium sulfate. The solvent was distilled off 
under reduced pressure, and the residue was washed with 
diisopropyl ether to obtain 5.0 g of the desired 
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compound* 

^HNMR( CDC^3-DMS0-dg f Me^Si r 60MHz ) $7 . 84- 
7 . 47 (iBr 4Hr Ar rpyrazole ) , 7 . 00 ( d , J=8 . OHz , 29, Ar ) , 
6.39(m,lHrpyrazole), 2.36(s,3H,CT3} . 
5 Process 3 : 4- f 4-cvanophenvl ) pyr azole-l-carboxa mide 4- ( 4- 
trifluoromethoyvphenvllsemicarbazone 

4.1 g of hydrazine monohydrate was dropwise added to 
30 of an ethanol solution containing 4.0 g of methyl 
N-(4-cyanophenyl)pyrazole-l-thioimidate/ and the mixture 
10 was stirred for 2 hours at room temperature. 30 m^ of 

water was added to the reaction solution, and the mixture 
was extracted with 100 m^ of ethyl acetate. The organic 
layer was washed with a saturated sodium chloride aqueous 
solution and dried over anhydrous sodium sulfate. The 
15 solvent was distilled off under reduced pressure to 

obtain 4.8 g of N-(4-cyanophenyl)pyrazole-l-carboxamide 
hydrazone as reddish brown oil. 

0.8 g of 4-methoxyphenyl isocyanate was added to 5 m£ 
of a tetrahydrofuran solution containing 0.75 g of the 
20 obtained N-(4-cyanophenyl)pyrazole-l-carboxamide 
hydrazone at room temperature, and the mixture was 
stirred overnight. Precipitated solid was collected by 
filtration, and the residue was washed with diisopropyl 
ether and recrystallized from acetonitrile to obtain 0.50 
25 g of the desired compound. 

Melting point: 187. 0-188 .O^C 

^HNMR ( CDC^3-DMSO-dg , Me^Si , 60MHz } ^9 • 27 ( s , IH , NH) , 
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9.04(SrlHrNH), 8 . 52 ( s , 1H,NH) , 8.20 (br rlHrPyrazole) , 7.72- 
6.98(mr7HrAr,pyra2ole) r 6.76-6. 33 (mr 3H, Ar rpyrazole) , 
2.96(s,3H,CE3}. 
PREPARATIOK EXAMPLE 7 
5 ( 5-chloroDvr imidln-2-vl ) -3-f luorobenza mide 4- f 4- 

trifluoromethoxvphenvDsemicarbazone fConrpoun d No. 4-14 
of the present invention) 

Process 1; K-(5-chloropvrimidin-2-yl)-3-f lu orobenzamide 
6.08 g of 3-fluorobenzoyl chloride was dropwise added 
10 to 40 m£ of a pyridine solution containing 4.97 g of 2- 
amino-5-chloropyrimidlne with stirring at room 
temperature. After completion of the dropwise addition, 
the mixture was further stirred for one hour under reflux 
under heating. The reaction mixture was added to 400 
15 of ice water, and precipitated solid was collected by 

filtration. The obtained crude product was dissolved in 
400 m£ of ethyl acetate and washed five times with 100 
of dilute hydrochloric acid and further washed with 100 
m^ of a saturated sodium chloride aqueous solution r and 
20 then it was dried over anhydrous sodium sulfate. The 

solvent was distilled off under reduced pressure, and the 
residue was recrystallized from benzene to obtain 7.51 g 
of the desired confound. 
Melting point: 149. 1-150. 3*»C 
25 ^HNMR ( CDC^3-DMSO-dg , Me4Si , 60MHz ) Sll . 20 ( s , IH , NH ) , 
8.72(s,2H,Pyr.) r 7.96-7.32(mr4HrAr) . 

Process 2; N-( 5-chloropvrimidin-2-vl )-3-f luorobenzamide 
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4- I 4-trif luoromethoxvphenyl ) semi car bazone 

0.63 g of N-(5-chloropyriiffidin~2-yl)"3- 
fluorobenzamide and 0.57 g of phosphorus pentachloride 
were added to 5 m£ of toluene, and the mixture was 
5 stirred for 4 hours under reflux under heating. The 

solvent and formed phosphorus oxychloride were distilled 
off under reduced pressure, and the residue was dissolved 
in 10 m£ of tetrahydrofuran. Then^ 0.30 g of 
triethylamine and 0.59 g of 4- (4- 
10 trifluoromethoxyphenyl)semicarba2ide were added thereto, 
and the mixture was stirred overnight at room 
temperature. Then, 250 m^ of ethyl acetate was added, 
and the mixture was washed twice with 50 m£ of a 
saturated sodium chloride aqueous solution and then dried 
15 over anhydrous sodium sulfate. The solvent was distilled 
off under reduced pressure. The residue was washed with 
a mixed solution of diisopropyl ether/isopropanol to 
obtain 1.09 g of the desired compound. 
Melting point: 201.2-202. O^C 
20 lHNMR(DMSO-dgrMe4Si,400MHz)59.98(s,lH,KE) , 9.57(S,1H,OT) , 
9.27(s,lH,NH), 8.49(d,J=1.6Hz,2H,Pyr. ), 
7.72(d,J=8.2Hz,3H,Ar) , 7.55(d, J=7.7Hz,lHrAr) , 
7.43(q,J=7.7Hz,lH,Ar) , 7.32(d, J=8.4Hz,2H,Ar ) , 
7.22(t,J=8.4Hz,lH,Ar) . 
25 PREPARATION EXAMPLE 8 

N-f 5-nitropvridin-2-vl>-3-fluorobenzamide 4-f 4- 

trif luoromethoxvphenvDsemicarbazone (Compound No. 4-13 



wo 97/03976 



PCT/JP96/02022 



- 235 - 

of the present invention) 

Process 1; N-( 5"nitropvridin-2"Vl)-3-f luorobe nzamide 

7.93 g of 3-fluorobenzoyl chloride was dropwise added 
to 50 of a pyridine solution containing 6.96 g of 2- 

5 amino-5-nitropyridine with stirring at room temperature. 
After coii5>letion of the dropwisei addition, the mixture 
was further stirred for 15 minutes under reflux under 
heating. The reaction mixture was added to 50 m^ of ice 
water, and precipitated solid was collected by 

10 filtration. The obtained crude product was dissolved in 
500 me of ethyl acetate and washed five times with 100 m£ 
of dilute hydrochloric acid and further washed with 100 
m^ of a saturated sodium chloride aqueous solution. It 
was then dried over anhydrous sodium sulfate. The 

15 solvent was distilled off under reduced pressure, and the 
residue was washed with diisopropyl ether to obtain 12.11 
g of the desired compound. 
Melting point: 172.9-174.2*0 

^EmR ( CDC^3-DMSO-dg rMe^Si , 60MHz ) dll . 34 ( s , IH , NH ) , 
20 9.17(t,J=1.6Hz,lH,Py.), 8.49(mr2H,Py. ) 7.80- 
7.31(m,4HrAr). 

process 2 s N-( 5-nitropvridin-2-vl)-3-f luoro benzamide 4- 
f 4-tr if luoromethoxvphenvl 1 semicarbazone 

0.65 g of l!l-{5-nitropyridin-2-yl)-3-fluorobenzamide 
25 and 0.57 g of phosphorus pentachloride were added to 5 m£ 
of toluene, and the mixture was stirred for 3 hours under 
reflux under heating. The solvent and formed phosphorus 
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oxychloride were distilled off under reduced pressure, 
and the residue was dissolved in 10 m£ of benzene. Then, 
0.30 g of triethylamine and 0.59 g of 4-(4- 
trifluoromethoxyphenyl)semicarbazide were added thereto, 
5 and the mixture was stirred for one hour under reflux 
under heating. Then, 250 m£ of ethyl acetate was added 
thereto, and the mixture was washed twice with 50 m^ of a 
saturated sodium chloride aqueous solution and then dried 
over anhydrous sodium sulfate. The solvent was distilled 
10 off under reduced pressure. The residue was washed with 
diisopropyl ether to obtain 0.97 g of the desired 
compound. 

Melting point: 189.9-191. 8*C 

^HNMR(DMSO-dg,Me4Si,400MH2)510.16(bs,NH) , 9.74(bs,NH) , 
15 9.27(S,NH), 8.88(s,NH), 8.37(dq, J=9.2,1.3Hz,lH,Py. ) , 

7.77-7.73(m,3H,Ar), 7.52(d, J=7.7H2,lH,Ar ) , 

7.43(q,J=7.0H2,lHrAr) , 7.32(d, J«8.6Hz,2H,Ar ) , 

7.25(q,J=7.1Hz,2H,Ar) , 6.84(d, J=9.3Hz,lH,Py. ) . 

PREPARATION EXAMPLE 9 
20 f 4-trif luoromethvlthia2ol'-2-vl ) -3-f luorobenzainide 4-( 4- 

trif luoromethoxvphenvDsemicarbazone f Compound No. 4-6 of 

the present invention) 

Process 1: N-f 4-trif luoromethvlthiazol-2-vl)"3- 
f luor obenzamide 

25 4.76 g of S'-fluorobenzoyl chloride was drbpwise added 

to 30 m£ of a pyridine solution containing 5.04 g of 2- 
amino-4-trifluoromethylthiazole with stirring at room 
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temperature. After completion of the dropwise addition r 
the mixture was further stirred for 15 minutes under 
reflux under heating* The reaction mixture was added to 
300 m£ of ice water r and precipitated solid was collected 
5 by filtration.. The obtained crude product was dissolved 
in 300 m^ of ethyl acetate and washed five times with 100 
m^ of dilute hydrochloric acid and further washed with 
100 m£ of a saturated sodium chloride aqueous solution. 
Then, it was dried over anhydrous sodium sulfate. The 
10 solvent was distilled off under reduced pressure, and the 
residue was washed with hexane to obtain 7.36 g of the 
desired compound. 
Melting point: 95.9-98.9*C 

^HNMR(CDC^3,Me4Si,60MHz)510.44(s,lHrNH) , 7.74- 

15 7.27{m,5H,Ar) 

Process 2; K-( 4-trif luoromethvlthiazol"2^vl)-3- 
f luorobenzamide 4-( 4-trif luoromethoxvphenvl) semicarbazone 

0.73 g of N-(4-trifluoromethylthiazol-2-yl)-3- 
f luorobenzamide and 0.57 g of phosphorus pentachloride 

20 were added to 5 m£ of toluene, and the mixture was 

stirred for 2 hours under reflux under heating. The 
solvent and formed phosphorus oxychloride were distilled 
off under reduced pressure, and the residue was dissolved 
in 10 of benzene. Then, 0.30 g of triethylamine and 

25 0.59 g of 4-(4-trifluoromethoxyphenyl)semicarbazide were 
added thereto, and the mixture was stirred overnight at 
room temperature. Then, 250 m^ of ethyl acetate was 
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added thereto r and the mixture was washed twice with 50 
m£ of a saturated sodium chloride aqueous solution and 
then dried over anhydrous sodium sulfate. The solvent 
was distilled off under reduced pressure. The residue 
5 was recrystalli^ed from diisopropyl ether to obtain 0.22 
g of the desired compound as a mixture of isomers A and 
B. 

Melting point: 146. 0-148. 8^C 

^HNMR(DMSO-dg,Me4Sir400MH2) isomer A: 511.55(s,lHrNH) , 
10 9.05(SrlHrNH), B*86{s,lHrNH)r 7.85-7.27(mr9HrAr)r isomer 

B: n0.35(SrlH,l3H), 10.09(s,lH,ira) , 9.26(SrlH,NH) , 7.85- 

7.27(m,9HrAr). 

The coii5>ounds of the present invention can be 

synthesized in accordance with the above described 
15 production methods and Examples. Specific examples of 

such compounds are shown in Tables 6 to 9. However, it 

should be understood that the present invention is by no 

means restricted to such specific Examples. 
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Table 6 




No. 


A 


r1 


r2 




W 








melting 
point (**C) 


1-1 


S 


H 


H 


H 


O 


H 


4-F 


4-OCF3 


166.8-168.6 


1-2 


s 


H 


H 


H 


O 


H 


4-Cl 


4-OCF3 


174.1-175.5 


1-3 


s 


H 


H 


H 


O 


H 


4-Br 


4-OCF3 


258.8-261.8 


1-4 


s 


H 


H 


H 


O 


H 


4-1 


4-OCF3 


264.6-267.6 


1-5 


s 


H 


H 


H 


O 


H 


4-CF3 


4-Cl 


176.3-177.5 


1-6 


s 


H 


H 


H 


O 


H 


4-CF3 


4-OCF3 


ZdX . U— ^D4 - U 


1-7 


s 


H 


H 


H 


O 


H 


4-COOCH3 


4-cx:f3 


177.8-179.9 


1-8 


s 


H 


H 


H 


O 


H 


4-CN 


4-Cl 


187.0-188.5 


1-9 


s 


H 


H 


H 


o 


H 


4-CN 


4-CH(CH3)2 


180.5-183.0 


1-10 


s 


H 


H 


H 


o 


H 


4-CN 


4-CF3 


200.0-201.5 


1-11 


s 


H 


H 


H 


o 


H 


4-CN 


4-COOC2H5 


210.5-222.0 


1-12 


s 


H 


H 


H 


o 


H 


4-CN 


4-OCH(CH3)2 


182.0-184.0 


1-13 


s 


H 


H 


H 


o 


H 


4-CN 


4-CX2^3 


185.0-186.0 


1-14 


s 


H 


H 


H 


0 


H 


4-OCF3 


4-Cl 


174.1-175.9 


1-15 


s 


H 


H 


H 


o 


H 


4-OCF3 


4-OCF3 


239.1-242.0 


1-16 


s 


H 


H 


H 


o 


H 


4-OC2F5 


4-OCF3 


168.5-170.5 


1-17 


s 


H 


• H 


B 


o 


H 


4-NO2 


4-Cl 


189.0-190.0 


1-18 


s 


H 


H 


H 


o 


H 


4-NO2 


4-OCF3 


193.0-196-0 


1-19 


s 


H 


H 


H 


o 


4-Cl 


4-CN 


4-OCF3 


197.0-200.0 


1-20 


s 


H 


H 


H 


o 


4-Cl 


4-NO2 


4-OCF3 . 


278-6-280.7 


1-21 


s 


H 


H 


H 


o 


5-Cl 


4-CN 


4-OCF3 


186.3-187.8 


1-22 


s 


H 


H 


H 


0 


4-Br 


4-Br 


4-OCF3 


201.0-203.0 


1-23 


s 


H 


H 


H 


o 


4-Br 


4-1 


4-cx:f3 


264.1-271.3 


1-24 


s 


H 


H 


H 


o 


4-Br 


4-CF3 


4-OCF3 


192.0-193.0 


1-25 


s 


H 


H 


H 


0 


4-Br 


4-COOCH3 


4-Cl 


177.1-178.2 
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.No . 


A 


r1 


r2 


r3 


W 








melting 
point i 0 


1-26 


S 


H 


H 


H 


0 


4 -Br 


4— LAJUUII3 


4— UV-Tj 


^ J ? • ?i ^%rv*x 


1-27 


S 


H 


H 


H 


0 


4-Br 


4-CN 


XI 

a 




1-28 


s 


H 


H 


H 


0 


4 -Br 


4-CN 


4— 


XOO • U— X7w • V 


1-29 


s 


H 


H 


H 


0 


4-Br 


4-CN 


4-Cl 


1 on fj— 1 Q"? n 


1-30 


5 


H 


H 


H 


0 


4-Br 


4-CN 


A Y 

4-1 




1-31 


s 


K 


H 


H 


0 


4-Br 


4-CN 


4— CF3 


«6 tr4 • W— • ^ 


1-32 


s 


H 


H 


H 


0 


4-Br 


4-CN 


4-COOC2H2 




1-33 


s 


H 


H 


H 


0 


4-Br 


4-CN 


4-OCH(CH3) 


2 196.5-198.0 


1-34 


s 


H 


H 


H 


0 


4-Br 


4-CN 


4-C)CF3 


19B . 0-200 • 0 


1-35 


s 


H 


H 


H 


0 


4-Br 


4-CN 


4-OC2F5 


201.0-203 .0 


X— 3o 




{{ 


H 


H 


0 


4-Br 


4-OCF3 


4-Cl 


174.2-176.0 


1-37 


s 


H 


H 


H 


0 


4-Br 


4-OCF3 


4-OCF3 


181.5-183.0 


1-38 


s 


H 


H 


H 


0 


4-Br 


4-NO2 


4-CF3 


205.8-207.2 


1-39 


s 


H 


H 


H 


0 


4-Br 


4-NO2 


4-OCF3 


256.0-259.0 


1-40 


s 


H 


. H 


H 


0 


5-Br 


4-CN 


4-OCF3 


193.5-195.0 


1-41 


s 


H 


H 


H 


0 


4,5-Br2 4-CH 


4-OCF3 


267.0-269.0 


1-42 


s 


H 


H 


H 


0 


5-CH3 


4-CN 


4-OCF3 


185.0-187.0 


1-43 


s 


H 


H 


H 


0 


5-NO2 


4-CN 


4-OCF3 


252.0-255-0 


1-44 


s 


CH3 


H 


H 


0 


H 


4-CN 


4-Cl 


243.5-245.0 


1-45 


s 


CH3 


H 


H 


0 


H 


4-CN 


4-OCF3 


196.0-198.0 


1-46 


s 


CH3 


H 


H 


s 


H 


4-CN 


4-OCF3 


177.5-179.0 


1-47 


s 




H 


H 


0 


4-Br 


4-CN 


4-OCF3 


208.0-210.0 


1-48 


o 


H 


H 


H 


0 


H 


4-CF3 


. 4-OCF3 


172.0-174-0 


1-49 


o 


H 


H 


H 


0 


H 


4-CN 


4-OCF3 


185.0-186.0 


1-50 


0 


H 


H 


H 


0 


5-Br 


4-CN 


4-OCF3 


190.0-192.0 
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Table 7 



No. 


A 




r2 


r3 


W 








melting 
point (*C) 


2-1 


S 


H 


H 


H 


O 


H 


4-CN 


4-OCF3 


189.0-191.0 


2-2 


s 


H 


H 


H 


o 


H 


4-CF3 


4-OCF3 


261.0-263.0 


2-3 


s 


H 


H 


H 


o 


H 


4-NO2 


4-OCF3 


256.0-257.0 


2-4 


s 


H 


H 


H 


o 


H 


4-CCXX2J3 


4-CX3'3 


197.0-199.0 


2-5 


s 


H 


H 


H 


0 


5-Cl 


4-C3^ 


4-OCF3 


189.5-191.7 


2-6 


s 


H 


H 


H 


o 


5-Cl 


4-NO2 


4-OCF3 


187.5-189.3 


2-7 


s 


H 


H 


H 


o 


5-Br 


4-CN 


4-OCF3 


191.1-193.0 


2-8 


s 


H 


H 


H 


o 


5-Br 


4-CF3 


4-cx:f3 


179.0-180.7 


2-9 


s 


H 


H 


H 


0 


5-Br 


4-NO2 


4-OCF3 


188.2-189.8 


2-10 


s 


H 


H 


H 


0 


5-Br 


4-COOCH3 


4-OCF3 


186.5-187.5 


2-11 


s 


H 


H 


H 


0 2,5-Br2 


4-CN 


4-OCF3 


190.6-191.0 
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Table 8 



No. 


Q 


r1 


r2 


r3 


W 






2n 


melting 
point CO 


3-1 


Q-5 


H 


H 


H 


0 


H 


4-CN 


4-OCF3 


194.0-196.0 


3-2 


Q-8 


H 


H 


H 


0 


H 


4-CN 


4-OCF3 


133.0-136.0 


3-3 


Q-8 


H 


H 


H 


0 


H 


4-CF3 


4-OCF3 


173.0-175.0 


3-4 


Q-8 


H 


H 


H 


o 


4-CH3 


4-CN 


4-OCF3 


148.0-150.0 


3-5 


Q-9 


H 


H 


H 


0 


2 -CI 


4-CN 


4-OCF3 


190.0-192.0 


3-6 


Q-10 


H 


H 


H 


o 


2 -CI 


4-CN 


4-CX3*3 


204.5-204.6 


3-7 


Q-10 


H 


H 


H 


0 


2-CH3,4-CF3 


4-CN 


4-OCF3 


208.0-209.0 


3-8 


Q-14 


H 


H 


H 


o 


H 


4-CN 
• 


4-OCF3 


187. 0-188. 0 


3-9 


Q-14 


H 


H 


H 


0 


H 


4-NO2 


4-OCF3 


184-0-185-5 


3-10 


Q-15 


H 


H 


H 


0 


. H 
(R*=CH3) 


4-CN 


4-OCF3 


181.0-183.0 


3-11 


Q-16 


H 


H 


H 


0 




4-CN 


4-cx:t3 


175.5-177.0 


3-12 


Q-17 


H 


H 


H 


0 


(R*=CH3) 


4-CN 


4-OCF3 


213.2-215.9 


3-13 


Q-22 


H 


H 


H 


0 


H 


4-CN 


4-OCF3 


162.5-163.5 


3-14 


Q-22 


H 


H 


H 


0 


H 4- 


-COOC2H5 


4-OCF3 


178-5-180.0 


3-15 


Q-27 


H 


H 


H 


0 


3-CH3 


4-CN 


4-OCF3 


199.0-201.0 


3-16 


Q-31 


H 


H 


H 


0 


6-Cl 


4-CN 


4-OCF3 


198.7-200.0 


3-17 


Q-32 


H 


H 


H 


0 


H 


4-CF3 


4-OCF3 


168.0-170.0 
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Table 9 




No. 


J 




r2 


B? 


W 








melting 
point (*'C) 


4-1 


J-1 


H 


H 


H 


O 


3-F 


5-CN 


4-OCF3 


193. 9-196.2 


4-2 


a-2 


H 


H 


H 


o 


3-F 


5-CN 


4-OCF3 


169.7-172.0 


4-3 


J-7 


H 


H 


H 


o 


3-F 


5-Cl 


4-OCF3 


170.0-180.0 


4-4 


J-7 


H 


H 


H 


0 


3-F 


5-C2H3 


4-OCF3 


162.5-164.1 


4-5 


J-7 


H 


H 


H 


0 


3-F 


4-0(013)3 


4-OCF3 


amorphoixs 


4-6 


J-7 


H 


H 


H 


o 


3-F 


4-CF3 


4-OCF3 


146.0-148.0 


4-7 


J-7 


H 


H 


H 


o 


3-F 


4-CCXX:2H5 


4-OCF3 


132.2-135.0 


4-8 


J-7 


H 


H 


H 


o 


3-F 


4-CH3.5-COOC2H5 


4-OCF3 


164.5-166.2 


4-9 


J-7 


H 


H 


H 


o 


3-F 


-CH=CH-CH=CH- 


4-OCF3 


167.1-170.0 


4-10 


J-13 


H 


H 


H 


o 


3-F 




4-OCF3 


160.5-161-5 


4-11 


J-27 


H 


H 


H 


o 


3-F 


5-Cl 


4-OCF3 


198.8-200.8 


4-12 


J-27 


H 


H 


H 


o 


3-F 


5 -Br 


4-OCF3 


193.0-195.0 


4-13 


J-27 


H 


H 


H 


o 


3-F 


5-NO2 


4-OCF3 


189.9-191.8 


4-14 


J-30 


H 


H 


H 


o 


3-F 


5-Cl 


4-OCF3 


201.2-202.0 


4-15 


J-3D 


H 


H 


H 


o 


3-F 


5-Br 


4-OCF3 


196.9-198.3 
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FORMOIATION EXAMPLES 

Nowr Formulation Examples will be given for 
pesticides containing compounds of the present invention 
as active ingredients. However, it should be understood 
5 that the present invention is by no means restricted to 
such specific Exanqples. In the following Formulation 
Examples, "parts" means "parts by weight". 
PORMDLATION EXAMPLE 1: Wettable powder 

Compound of the present invention 50 parts 

10 Zeeklite PFP (tradename for Kaoline-type clay, 

manufactured by Zeeklite Mining Industries Co., Ltd.) 

43 parts 

Sorpol 5050 (tradename for anionic surfactant, 
manufactured by Toho Chemicals Ind. Co., Ltd.) 

2 parts 

Lunox lOOOC (tradename for anionic surfactant, 
manufactured by Toho Chemicals Ind. Co., Ltd.) 

3 parts 

Carplex #80 (antisolidif ication agent) (tradename for 
15 fine silica, manufactured by Shionogi & Co., Ltd.) 

2 parts 



The above components are uniformly mixed and 

triturated to obtain a wettable powder. 

FORMULATION EXAMPLE 2: Emulsifiable concentrate 
20 Compound of the present invention 3 parts 

Xylene 76 parts 

Isophorone 15 parts 

Sorpol 3005X (tradename for a mixture of a nonionic 
surfactant and an anionic surfactant, manufactured by 
Toho Chemicals Ind. Co., Ltd.) 

6 parts 

25 

The above components are uniformly mixed to obtain an 
emulsifiable concentrate. 
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FORMULATION EXAMPLE 3: Flowable 

Compound of the present invention 35 parts 

Agrisol S-711 (tradename for a nonionic surfactant ^ 
manufactured by Kao Corporation) 

8 parts 

5 Lunox lOOOG (tradename for anionic surfactant, 

manufactured by Toho Chemicals Ind. Co., Ltd.) 

0.5 part 

1% Rodopol water (tradename for a thickener, 
manufactured by Rhdne-Poulenc ) 

20 parts 

Ethylene glycol (antif reezing agent) 8 parts 

10 Water 28.5 parts 

The above components are uniformly mixed to obtain a 
flowable . 

FORMULATION EXAMPLE 4: Dry flowable 

Compound of the present invention 75 parts 

15 Isoban No. 1 (tradename for an anion surfactant, 

manufactured by Kuraray Isoprene Chemical K.K.) 

10 parts 

Anilex N (tradename for anionic surfactant, 
manufactured by Sanyo Kokusaku Pulp K.K.) 

5 parts 

Carplex #80 (tradename for fine silica, manufactured 
by Shionogi & Co., Ltd.) 
20 10 parts 

The above components are uniformly mixed and finely 
pulverized to obtain a dry flowable. 
FORMULATION EXAMPLE 5: Granule 

Coxt^und of the present invention 0.1 part 

25 Bentonite 55.0 parts 

Talc 44.9 parts 

The above components are uniformly mixed and 
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triturated. Thexir a small amount of water is added 
thereto. The mixture is stirred, kneaded and then 
granulated by an extrusion-type granulator, followed by 
drying to obtain a granule. 
5 FORHOLilTION EXAMPLE 6: Dust 

Compound of the present invention 3.0 parts 

Carplex #80 (tradename for fine silica r manufactured 
by Shionogi & Co., Ltd.) 

0.5 part 

Clay 95 parts 

10 Diisopropyl phosphate 1.5 parts 

The above conqponents are uniformly mixed and 
triturated to obtain a dust. 

In use, the above wettable powder, emulsifiable 
concentrate r flowable or dry flowable is diluted from 50 
15 to 20 r 000 times with water and applied so that the active 
ingredient will be from 0.05 to 50 kg/ha. 
TEST EXAMPLES 

Nowr usefulness of the compounds of the present 
invention as pesticides will be described in detail with 
20 reference to the following Test Examples. 

TEST EXAMPLE 1; Insect icidal test on common cutworm 
t Soodoptera litura) 

5% emulsifiable concentrates of the compounds of the 
present invention (25% wettable powders in the case of 
25 certain compounds) were diluted with water containing a 
spreader to prepare the samples of liquid insecticides 
with a concentration of 1,000 ppm. Leaves of cabbage 
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were inunersed in the respective samples of liquid 
insecticides for about 10 seconds. After air drying, the 
leaves were placed in the Petri dishes and the second 
instar nyssphae of common cutworm ( Spodoptera litura) were 
5 released in the said dishes (10 insects per dish). The 
dishes were closed with a perforated cover and kept in a 
25®C thermostatic chamber. The percentage of mortality 
of the insects after the lapse of 6 days was calculated 
by the following formula. The tests were conducted twice 
10 for each compound. 

number of insects killed 

Mortality (%) = ^ 100 

number of insects released 

In the test results, the following compounds of the 
15 present invention exhibited a mortality of 100%. 

Compound Nos.: 1-1, 1-2, 1-3, 1-4, 1-5, 1-6, 1-7, 1-8, 1- 
10, 1-13, 1-14, 1-15, 1-16, 1-17, 1-18, 1-19, 1-20, 1-21, 

1- 22, 1-23, 1-24, 1-25, 1-26, 1-28, 1-29, 1-30, 1-31, 1- 
32, 1-34, 1-35, 1-36, 1-37, 1-38, 1-39, 1-40, 1-42, 1-45, 

20 1-47, 1-48, 1-50, 2-1, 2-2, 2-3, 2-4, 2-5, 2-6, 2-7, 2-8, 

2- 9, 2-10, 3-1, 3-2, 3-3, 3-4, 3-5, 3-8, 3-10, 3-15, 3- 
16, 3-17, 4-2, 4-4, 4-6, 4-8, 4-10, 4-14, 4-15. 

TEST EXAMPLE 2: Insecticidal test on twenty eight-spotted 
ladybird ( Epilachna viqintioctopunctata ) 
25 5% emulsifiable concentrates of the compounds of the 

present invention (25% wettable powders in the case of 
certain ccnnpounds) were diluted with water containing a 
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15 
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spreader to prepare the samples of liquid insecticides 
with a concentration of 1,000 ppm. Leaves of tomato were 
immersed in the respective samples of liquid insecticides 
for about 10 seconds. Then, after air drying the leaves, 
they were placed in the Petri dishes and the second 
instar nymphae of twenty eight-spotted ladybird 
(Epilachna viaintioctoounctata ) were released in the 
respective dishes (10 insects per dish). After covered, 
the dishes were kept in a 25»C thermostatic chamber. The 
percentage of mortality after the lapse of 6 days was 
calculated by the following formula. The tests were 
conducted twice for each compound. 

number of insects killed 

Mortality (%) = — " ; — 

number of insects released 



20 



In the results, the following compounds of the 
present invention exhibited a mortality of 100%. 
compounds Nos.: 1-1, 1-2, 1-3, 1-4, 1-5, 1-6, 1-10, 1-11, 
1-12, 1-13, 1-14, 1-15, 1-16, 1-17, 1-18, 1-19, 1-20, 1- 
21, 1-22, 1-23, 1-24, 1-25, 1-26, 1-28, 1-29, 1-30, 1-31, 
1-32, 1-34, 1-35, 1-36, 1-37, 1-38, 1-39, 1-40, 1-42, 1- 
45, 1-46, 1-47, 1-48, 1-49, 1-50, 2-1, 2-2, 2-3, 2-5, 2- 
6, 2-7, 2-8, 2-9, 3-1, 3-3, 3-6, 3-8, 3-9, 3-13, 3-15, 3- 
16, 3-17, 4-3, 4-4, 4-5, 4-6, 4-7, 4-8, 4-10, 4-11, 4-13, 
25 4-14, 4-15. 
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CLAIMS: 

1. A semicarbazone derivative of the formula (I) or its 
salt: 

Q. 

C-N-J 

II 2 

N-jj'^ (I) 



wherein Q is any one of Q-1 to Q-37: 
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Q-26 Q-27 Q-28 Q-29 Q-30 
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10 



J is any one of J-1 to J-33r provided that when Q is 
Q-37 and G is J is other than J-33; 
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J-26 



J-27 



J~28 J-29 J-30 
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J-31 J-32 J-33 



G is any one of G-1 to G-8f provided that when Q is 
Q-37 and J is J-33r G is other than G-1; 




W is an oxygen atom or a sulfur atom; 



each of Xr Y and Z which are independent of one 
another r is a hydrogen atomr a halogen atom, a Cj^.g alkyl 
group r a C2.6 alkenyl group, a Cj.g alkynyl group, a C^.g 

20 haloalkyl group, a Cj.g haloalkenyl group, a Cj^g 
haloalkynyl group, a €3.5 cycloalkyl group, a Cj.g 
halocycloalkyl group, a C4.7 cycloalkylalkyl group, -OR^^, 
-CN, -N3, -SCN, -N02r -SH, -S(0)^R'', -OCHO, -CHO, -C(0)R^, 
-C(0)OR^, -C(0)NR^R®, -S(0)2NR^R®# -NR^R®, -KR^CHO, 

25 -NR®C(0)R^r -Nr8c(0)NHR'', -NR»S(0)2R^, -SiR"R^^R"^ -SP5, 
a phenyl group which may be substituted by (R^)qr a 
pyridyl group which may be substituted by (R^)q# or a C^^g 
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alkyl group which may be substituted by (R*)p/ provided 
that when k, m or n is 2, and two X, Y or Z are adjacent 
to each other, they nay form -CH=CH-CH=CH-, -OCHjO-, 
-OCPjO-r -OCH2CH2O-, -OCH2C(CH3)20-, -CP2CP2O- or 
5 -OCP2CF2O-; 

each of R^, and R^ which are. independent of one 
another, is a hydrogen atom, a C^.g alkyl group, a 
C2.g alkenyl group, a Cj.g alkynyl group, a C^.g haloalkyl 
group, a Cj.g haloalkenyl group, a Cj.g haloalkynyl group, 
10 a Cj.g cycloalkyl group, a C3.5 halocycloalkyl group, a 
C4.7 cycloalkylalkyl groups -CHO, -C(0)R', -C{0)0R'', 
-C(0)SR^, -C(S)R^, -C(S)SR"', -C(0)C(0)OR^, -NR^^R", 
-N»CR"r", -P(0)(0R")2r -P(S)(0R")2, -S(0)rR"', 
-S(0)2CH2C(0)OR'', -S(0)rN(R")C(0)OR", -S(0)^NR"r", a 
15 phenyl group which may be substituted by (R®),, or a C^.g 
alkyl group which may be substituted by {R')p; 

each of R* and R^ which are independent of each 
other, is a hydrogen atom, a C^.g alkyl group, a C2_g 
alkenyl group, a Cj.g alkynyl group, a Cj^.g haloalkyl 
20 group, a Cj.g haloalkenyl group, a Cj.g haloalkynyl group, 
a C3_g cycloalkyl group, a Cj^g halocycloalkyl group, a 
C4_7 cycloalkylalkyl group, a Cj-g alkoxy alkyl group, a 
C2_g alkylthioalkyl group, a C^.g nitroalkyl group, a Cj-g 
cyanoalkyl group, a Cj.g alkoxycarbonylalkyl group, -CHO, 
25 -C(0)R"', -C(0)0R^, -C(0)HR^R', or -S(0)2NR''R®; 

R^ is a hydrogen atom, a halogen atom, a hydroxyl 
group, -CN, -NO2, a C^.g alkyl group, a C^.g haloalkyl 
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group, a C^.g alkoxy group, a C^.g haloalkoxy group, a Cj. 
g alkylthio group, a C^.g haloalkylthlo group, a C^.g 
alkylsufonyl group, a C^.g haloalkylsulfonyl group, a Cj.g 
alkoxycarbonyl group, an amino group, or a di-C^.g 
5 alkylamino group? 

is a Ci_s alkyl group, a Cj.g alkenyl group, a Cj-g 
alkynyl group, a C^.g haloalkyl group, a C2_g haloalkenyl 
group, a C2.g haloalkynyl group, a Cj.g cycloalkyl group, 
a Cg.g halocycloalkyl group, a cycloalkylalkyl group, 

LO a C2_6 alkoxyalkyl group, a Cj.g alkylthioalkyl group, a 
Ci.g nitroalkyl group, a Cj-g cyanoalkyl group, a Cj.g 
alkoxycarbonylalkyl group, a phenyl group which may be 
substituted by (R^),, a benzyl group which may be 
substituted by (R*),, or a pyridyl group which may be 
15 substituted by (R*),; 

r8 is a hydrogen atom, a Cj^_^ alkyl group, a 03.4 
alkenyl group, or a C2_4 alkynyl group; 

provided that when R^ and R* are bonded to the same 
atom, they may together form -CH2CH2CH2CH2-, 
20 -CH2CH2CH2CH2CH2-' -CH2CH2OCH2CH2-; 

r9 is a Ci_3 alkoxy group, a C^.j haloalkoxy group, 
-CN, -NOj, -S(0)^^ -P(0)(0R")2, -P(S){0R")2, -C(0)R', 
-C(0)Or'', or a phenyl group which may be substituted by 

(R*)q; 

25 is a hydrogen atom, a Cj^.g alkyl group, a Cj.g 

alkenyl group, a C2.g alkynyl group, a C^.g haloalkyl 
group, a Cj.g haloalkenyl group, a Cj.g haloalkynyl group. 
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a C3.6 cycloalkyl group, a C3_g halocycloalkyl group/ a 
C4.7 cycloalkylalkyl group, a C2.7 alkoxyalkyl group, a 
C2.7 haloalkoxyalkyl group, a C2.7 alkylthioalkyl group, a 
C2.7 cyanoalkyl group, a C3.g alkoxycarbonylalkyl group, 
5 -C(0)R'', -C(0)0R'', -C(0)KR^R», -S(0)2NR^R®, -S(0)2R^f a 
phenyl group which may be substituted by (R^)q, a benzyl 
group which may be substituted by (R^)^, or a pyridyl 
group which may be substituted by (R^)^; 

R^^ is a hydrogen atom, a C^^^ alkyl group, -C(0)R^, 

10 or -C(0)OR^; 

R^2 is a hydrogen atom, a 0^.4 alkyl group, a C^^^ 
haloalkyl group, or a phenyl group which may be 
substituted by (R^),? 

provided that R^^ and R^^ together form 

15 -CH2CH2CH2CH2"f or -CH2CH2CH2CH2CH2- ; 

r13 is a C^_3 alkyl group, or a phenyl group which 
may be substituted by {R^)q; 
R^^ is a €3^.4 alkyl group; 
R^5 is a CjL^iB alkyl group; 
20 Each of R^^ and R^*' which are independent of each 

other, is a Cj^^^ alkyl group, or R^^ and R^^ may together 
form -CH2CH2CH2CH2-, -CH2CH2CH2CH2CH2-", or -CH2CH2OCH2CH2-; 

each of R^' and R^^ which are independent of each 
other, is a 0^.4 alkyl group; 
25 R^® is a 0^.4 alkyl group, or a phenyl group which 

may be substituted by (R^)^; 

k is an integer of from 0 to 5, provided that when k 
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is from 2 to 5r the plurality of X may be the same or 
different; 

m is an integer of from 0 to 5r provided that when m 
is from 2 to 5, the plurality of Y may be the same or 
5 different? 

n is an integer of from 0 to 5, provided that when n 
is from 2 to 5, the plurality of Z may be the same or 
different; 

p is an integer of from 1 to 3, provided that when p 
10 is 2 or 3 r the plurality of may be the same or 
different; 

q is an integer of from 0 to 4, provided that when q 
is from 2 or 4, the plurality of may be the same or 
different; and 
15 r is an integer of from 0 to 2. 

2. The semicarbazone derivative or its salt according to 
Claim 1, wherein: 

X is a hydrogen atom, a halogen atom, a C^^.g alkyl 
group, a Cj.g alkenyl group, a Cj^^ alkynyl group, a Cj^.g 
20 haloalkyl group, a Cj^g haloalkenyl group, a Cj.g 
haloalkynyl group, a Cj.g cycloalkyl group, a C3.5 
halocycloalkyl group, a €4.7 cycloalkylalkyl group, -OR", 
-CH, -KOjr -S(0)rR"', -0S(0)2R^, or -C(0)OR^; 

y is a hydrogen atom, a halogen atom, a Cj^.g alkyl 
25 group, a Cj.g alkenyl group, a Cj.g alkynyl group, a C^.g 
haloalkyl group, a Cj.g haloalkenyl group, a Cj.g 
haloalkynyl group, a Cg.g cycloalkyl group, a Cj.g 
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halocycloalkyl group, a C4.7 cycloalkylalkyl group, -OR^°/ 
-CNr -NOjr -S(0)^R^, -S(0)2NR7r«, -0S(0)2R^r or -C(0)OR^, 
provided that when m is 2, and two Y are adjacent to each 
other, they may forxo -CH=CH-CH=CH- , -OCHjO-, -OCPjO-, 
5 -OCHjCHjO-r -OCH2C(CH3)20-, -CPjCFjO-, or -OCFjCFjO-; 
Z is a halogen atom, a C^.g alkyl group, a Cj.g 
alkenyl groupr a Cj.g alkynyl group, a C^.g haloalkyl 
group, a C2.6 haloalkenyl group, a C2.6 haloalkynyl group, 
a C3.6 cydoalkyl group, a Cg.g halocycloalkyl group, a 
10 C4_7 cycloalkylalkyl group, -OR", -CN, -NOj, "310)^^7, 
-S(0)2NR^R®f -0S(0)2R'', -C(0)0R'', or -SP5, provided that 
when n is 2, and two Z are adjacent to each other, they 
may form -CH=CH-CH=CH- , -OCHjO- r -OCF2O- , -OCH2CH2O- , 
-OCH2C(CH3)20-, -CF2CP2O-, or -OCF2CF2O-; 
15 R^ is a hydrogen atom, a Cj^.g alkyl group, a Cj.g 

alkenyl group, a C2»g alkynyl group, a C^.g haloalkyl 
group, a C2.g haloalkenyl group, a C2»g haloalkynyl group, 
a C3.6 cycloalkyl group, a C3_g halocycloalkyl group, a 
C4.7 cycloalkylalkyl group, -CHO, -C(0)R"^, -C{0)0R'', 
20 -S(0)rR''r -S(0)rN(R")C(0)OR", -S(0)^Nr1^R^^ , a phenyl 

group which may be substituted by (R^)q, or a C^.g alkyl 
group which may be substituted by (R®)p; 

r2 is a hydrogen atom, a Cj^.g alkyl group, a C^^.g 
alkyl group which may be substituted by (R^)p, or 
25 -C(0)OR^; 

R^ is a hydrogen atom, a C^.g alkyl group, -CHO, 
-cco)r'', -c(0)or'', -c(0)sr^, -nr"r", -N=CR^^R^2^ 
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-S(0)2R^r -S(0)^N(R")C(0)OR«, or -S(0)^KR"r"; 

each of and which are independent of each 
other r is a hydrogen atomr a C^.g alkyl groupr a C^.g 
haloalkyl groupr a Cj.g cycloalkyl group, a Cj.g 
5 alkoxyalkyl group, a Cj.g alkylthioalkyl group, -C(0)0R'', 
-C(0)NR^R^ or -S(0)2NR'R«? 

r'' is a Ci.fi alkyl group, a C^^^ haloalkyl group, a 
^3-6 cycloalkyl group, or a phenyl group which may be 
substituted by (R^),; 
3^0 R® is a Ci_3 alkoxy group, -CN, or -C{0)OR^; 

R^o is a hydrogen atom, a C^^.g alkyl group, a C^^.g 
haloalkyl group, a Cj.g cycloalkyl group, a C2.7 
haloalkoxyalkyl group, or a Cj.g halocycloalkyl group; 

k is an integer of from 0 to 2, provided that when k 
15 is 2, two X may be the same or different? 

m is an integer of from 0 to 3, provided that when m 
is 2 or 3, the plurality of Y may be the same or 
different; 

n is an integer of from 1 to 3, provided that when n 
20 is 2 or 3, the plurality of Z may be the same or 
different; and 
p is 1. 

3. The semicarbazone derivative or its salt according to 
Claim 2, wherein Q is Q-1, Q-2, Q-3, Q-4, Q-5, Q-8, Q-9, 

25 Q"14' Q-16, Q-17, Q-18, Q-22, Q-25, Q-27, Q- 

28, Q-29, Q-30, Q-31, Q-32 or Q-37. 

4. The semicarbazone derivative or its salt according to 
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Claim 2r wherein J is J-1, J-2r J-7, J-8r J-9r J- 
13 r J-14, J-15r J-25r J-26r J-27, J-28r J-30 or J- 

33. 

5. The semicarbazone derivative or its salt according to 
5 Claim 2, wherein G is G-1. 

6* The semicarbazone derivative or its salt according to 
Claim 3r wherein is J-1, J-2, J-8r J-10, J-13, 

J-14, J-15r J-24, J-25r J-26r J-27r J-28r J-30 or J-33r 
and G is G-1. 

10 7. The semicarbazone derivative or its salt according to 
Claim 5, wherein Q is Q-1 or Q-37r m is an integer of 1 
or 2r provided that when m is 2, two Y may be the same or 
different, and n is an integer of 1 or 2, provided that 
when n is 2r two Z may be the same or different, and the 

15 substituted position is the 3-positionr the 4-position or 
the 3- and 4-positions. 

8. The semicarbazone derivative or its salt according to 
Claim 5, wherein J is J-33, m is an integer of 1 or 2, 
provided that when m is 2, two Y may be the same or 

20 different, and the substituted position is the 3- 

positionr the 4-position or the 3- and 4-positions, and n 
is an integer of 1 or 2 r provided that when n is 2, two Z 
may be the same or different, and the substituted 
position is the 3-position, the 4-position or the 3- and 

25 4-positions. 

9. The semicarbazone derivative or its salt according to 
Claim 6f wherein: 
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W is an oxygen atom; 

X is a hydrogen atom, a halogen atom, a C^^.g alkyl 
group, a C^.g haloalkyl group, a C^^g alkoxy group, a Cj^.g 
haloalkoxy group, a C^.g alkyl thio group, a Cj^.g 
5 haloalkyl thio group, a C^.g alkylsulf onyl group, or a C^.g 
haloalkylsulfonyloxy group; 

y is a halogen atom, a cyano group, a nitro group, a 
C^.g alkyl group, a C^^g haloalkyl group, a C^.g alkoxy 
group, a Cj^v alkoxycarbonyl group, a C2.7 

10 haloalkoxycarbonyl group, a Cj^.g haloalkoxy group, a Cj^.g 
alkylthio group, a Cj^^g haloalkylthio group, a C^.g 
alkylsulf onyl group, a Cj,.g haloalkylsulfonyl group, a 
Cj^^g alkylsulf onyloxy group, a Cj^^g haloalkylsulf onyloxy 
group, or -CH=CH-CH=CH- , -OCHjO-, -OGHjCHjO-, 

15 -OCHjCC 033)20-, -CF2CP2O-, -OCP2O- or -OCP2CF2O- bridging 
the adjacent carbon atoms; 

Z is a halogen atom, a cyano group, a nitro group, a 
Cj^.g alkyl group, a C^^.g haloalkyl group, a Cj^.g alkoxy 
group, a Cy^^ haloalkoxy group, a C^.g alkylthio group, a 

20 Cj^-e haloalkylthio group, a C^.g alkylsulf inyl group, a 
C^.g haloaklylsulfinyl group, a C^.g alkylsulf onyl group, 
a 

C^^g haloalkylsulfonyl group, a C^.g alkylsulfonyloxy 
group, a C^.g haloalkylsulf onyloxy group, a SF5 group, or 
25 -CH=CH-CH=CH-, -OCHjQ-r -OCHjCHjO-, -OCH2C { CH3 ) jO- , 

-OCP2O-, -OCP2CP2O- or -OCPjCPj- bridging the adjacent 
carbon atoms; 
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m is an integer of 1 or 2, provided that when m is 2, 
two Y may be the same or different; 

n is an integer of 1 or 2, provided that when n is 2, 
two Z may be the same or different r and the substituted 
5 position is the 3-positionr the 4-position or the 3- and 
4-positions; 

is a hydrogen atomr a C^-e alkyl group, a Cj.g 
alkoxyalkyl group or a Cj.g alkylthioalkyl group; 

r2 is a hydrogen atom, a C^.g alkyl group, a Cj.g 
10 alkoxyalkyl group, or a -C(0)0-Ci.6 alkyl group; and 

is a hydrogen atom, an amino group, a Cj^.g alkyl 
group, a -C(0)-Ci.g alkyl group or a -C{0)0-Ci.6 alkyl 
group • 

10. A pesticide which contains at least one semicarbazone 
15 derivative of Claim 1 to 9 as an active ingredient. 

11. An insecticide which contains at least one 
semicarbazone derivative of Claim 1 to 9 as an active 
ingredient. 
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FURTHER INFORAAATION CONTINUED FROM PCT71SA/ 

The subject-matter of claims 1-11 encompasses such an enormous amount of 
compounds, that carrying out a complete search was found to be impossible 
on economic grounds even by means of on-line searching. 

Thus» the search has been limited to the subject-matter of the claims Insofar 
as Is represented by the examples, i.e. the forroula(I) of claim 1 has been 
limited to those compounds In which G represents a group Gl. 
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